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ao\.; *"hd

(ZD8(, vt5 ?([) low-level language
PHOA SEF)76 2 @0: \. ; *""%d %526A>40 E% %8: *YLi0 a=8 60 *B(?16>4%) PH9 ¥
L?;7>\ 4 XG B*'n70:A # BS&;

(XIc X:(x) portable
L?; %8 S&;H %2 (9 " ) ENH _L7%57> 60 E6XN adVi-

('DgQG) inter pret
P) -6l -q78% q'a026 tf) 2k0 P#9 r(HL 6>4%) PLY%Q :%8:

(HI1J Y6 <X8(_&(%) compile
E%<O\Lix>) a<=8 )Sél# 2k0 P#9 6) €4 2k0 P#9 HL \. ; 60; 21 E:6>4%] yHin[C q78%
E ./ E{G%8: EXN

(y7)& 7%) sour ce code
P ; b0 9: bng ) 2kO0 P#9 6 \. ; 6Q; 2L g4 1

(7W"& 7%) object code
B q78%5 9: ./ WCkAHE Wl *82-

(0130 X:(x) executable
a0: %8 yLi>) 60 E.pt> .0 EX E% (L N4

(M _8Ym50) script
(L?; %eBmb .G:2-7*> 60 E:6>4% £27/>) bUZ wrTHL \. ;\%é-* gt

(H&(":) program
..FGL™> 6%; H *5n0t0> 6@ c:H?QOL 9: E%O i
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(1)83@/t) algorithm
biB> 9. E:6Q0L PLY%@ b E) *'0 .FC%Z wC

(4(m;0) bug
o) HL >0k~

(—801[4(m;0) debugging
FB216M) E4Gtk- %?1 60 %G PLY%A {%d%) 2 S . FCY%Z

(3(/4 60P%) syntax
B> rC EH?00L HiQ-#0

(20Pt 2(t>) syntax error
L90™> S[7>48} (WeBns E:4l SCHEF) 2) 60715 E4)H PD 60 65¢) HL Tk~

("X ?2@[ 2(t>) runtimeerror
E%Y?<'8 P) E<8: q<>L: 9: #1 ). Q270 | 4m5: L2711 :%8: 60 %2%; 6440 *Qg2 # 6@ *Cik -
LF*>

(N01)BI) exception
8: P19 E4Gik— EN %_(L *>H

(—8(Aa& 2(t>) semantic error
..GL N#IL RC?16>#%) qQ0:2- £ I-%0 *"7()6>#%) L?; > =(# 60 *(tk-

(=@eQ4) semantics
B4 w{{.62L7p+

(=abju ?([) natural language
. I\L%@ ;8K 271 */énd H2d 60 2 .FF@*> anoV PD # NL%> 6@ *C4GP#9 9: r(%G
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(=153 ?([) formal language
ERGEH<:5 * "07! béng 9: ). L\L%@ *""%d *Vi- L;.C. EX NL%> 60 *(GP#9 9: r(%G
..FQBG *70H P9 *BC?I6>4%) E4GP#9 q76 E%5?6A0 ECE>4 £ 2 *BiH

(L(1E <HE(" "¢ <Z%@6) token
>/ind PHY HL 67'0 -Fif> )6>4) 1t E201 HiQ-H0 .01 WVEF( 8 * [

(H8$\6) parse
P) E?0! H)-#0 bé'0b 2 6>4%) W *OH)

(K(L 3@)51) print statement
..GL P#E1 " "(71 qonV E2H %) H EH..+> P2Qi# %Bm> L?; *> =(# 60 EH?Q0L



1 XWN

EF0&

00tA + “2;,"3B (D"

?.
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2 CHin( JGHGOQ> P2<™ *(<CBPAP- # U4 3D 2 PHY E:6 WVAF( *OHH 8 bpl St HL
XEFG*> 910 H * BB )C:H00L

< > HEEB) PH9 PD # *BU26M) CH.g " "CAZ HL 60 LHL *pT > EALL %25 PH9 4G
bpl S HL.a0: EX2$ E¥: PH9 P EfG*(H25 & T7'k> EMGY\H=! HOUF> 61 2% ST # *U4F ;)
* [9¢ > 2 EALL %< E2H %) UST(: )6 "7 HL 22 Sat2y 6%; 6 HogP> LH?> *Ih/> & R
XOULH*> P2QCA P9 HL CH00L J 60%5

,JSGIG UF;6 ) #G,+7 -1-2

PD & 6> 60 @0: < L. ( wrC L r( _Fi> < ELKF Ef6all?8?> 9 *[( )37 r(
“Hel 1o, Worldl" 2(1+1 "<78 q<haQl *<F/) 2 XC.<(L &IFC: &5 6<Q EWLE> . .FG*> Hi
..FQBG

2 280V L.«( r<l 2 . .FQKBG #<G\LL 3<<'(T> | @wwi 2L 6<<) 52> YlLic<t> S
6<)) XG %0 a1k 60 a0: {2%" % EL../560;H 9 H?uF> .@0: H) ;3 r{"Hel 1 o, world!"
6L O&T 5 *0Q""H 6) H 4660 ;H .&L2%5*> (WBm> S&F) 76 2) 475 .. L6QZ%Y Hog (W& N9 rC cHV
B> Hg (1) SIS0 4 2 (") Sues?0 an8 a>J (2L S8 HL 4= %9
L FO*> Hi "l 280V L (0 E2H % —# H2Q0L

>>> print 4
4

L0? DHALL %2175 60 125> %Bm> ). (KL EXNLL %?1 6™ 60 .&QB&L S:7k> #7; %Y:

>>> type("Hello, World!l")

<type 'string' >

>>> type(17)

<type 'int'>

PH9 HL 6@) "&7> rCH EL.(..HL ¥'/5i nt %2160 260V L..( 2 str %2l 60 #66Q;H
SC6@).HL ¥'/5f1 oat P:2F( @0b *(?1 60 (.17;*> \LL Pial L. P#> 6k+ v # *B&' I

.FQBG 23(**B) 10780 " "(71 EHl *nfg L. (.

>>> type(3.2)
<type 'float'>
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%Y. #: .FOBG L. ( 6&n; #=D /.FQBG EALL %?IN..@ 9: " 3. 2" 2" 17" 6l 6én; EUlLs>
.- LOQZY H%g S 16570 a8 P#> #G6Q;H .Fit> &0 agL

>>> type("17")
<type 'str'>
>>> type("3.2")
<type 'str'>
..FOBG 6Q;H #=D :F,
<9 X<H 6<0 %G E:9: 60 @0: S[7> -&Fa*> 5 (#5 H hHN 280V L. ( rC47; 60 *Qg2
S< P20 E% .1, 000, 000 .Fi#> .1?; %P#0D P.1?7- EX # _&F@ \LiQO: (#40) ' , ' a>J(
:a0: Q> *Hin()*'0 a# HL & aBél *1?Hy L. ( r{ P:2F( 6l

>>> print 1,000, 000

100

6</ 'H 1, 000, 000 P?QU %Bm> X&Q; L HuQL #> 60 aB&l *TO# 682 (&G 60 SC. )] ?-

L:.<( 6<1?Y S<C: S&HL 60 .&;# 6Q;:L %dé- 60 SCHEF .. Fa*> —¢~ 21( 60 b>t; *(B&, P:2F(
.. GF@ \L#mQO: #>40 9: _Ctnl

WJHT -2-2

>t 100> .a0: (. 1Dh)& # HiY (425 *BC216>4M) PH9 r( cHV?p- SUE.F712 9. *[C
LFO*> \HE HH r( 60 60 ao:
:.GL*> anB! P) 60 H EH..+> 2 L9%0*> (.8 %0> r —.1Mjgt 30)51

>>> pessage = "What's up, Doc?"
>>> n = 17
>>> pi = 3.14159

6<0H"Wiat's up Doc?" qQ<;H U2 LH?> L?; %> J4BQL LH?> 60 60 %I F> Usl> St
2 .<CL*on 64 17 280V L. ( chin( S&2L ..CL*> anBl nessage Nl 6] -(.8 %800> ¥
..GL*> pi 6)H3.14159 EHE(:L.(N?0 LH?»>
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Pic[eK r< X<OH 2 #=D Nt SQ; 21 )F}0 E2H % #6%600> PL:L P+l EWI U?7/> \/2H r(
%09 . P#*> MDad  301@ 1% H#CHL?71 617 SC: . .F@™*> \Hé;: \. ; \LL WipQ-: H..+> 6) 60 aO0:
..GL*> P#il H *CLanB! H2Q0L qléQl 1-2 HL?7! LHL *Q&/$2 6™ %&0Q> %G 6@ .GL*> P#il

message —» "What's up, Doc?"
n — 17
pi —» 3.14159

1-2b[;
. FO*> HEQ N6l 4G%E0Q> B0 —#~ H200L

>>> print nessage
What's up, Doc?
>>> print n

17

>>> print pi

3. 14159

U<Bm> 9: X&L2<5*<> XG6 9 > 2 LIHL * (.7 "&l #6%800> .a0: %0Q> H:.+> 6 1&QL )LH?> %G HL
aB&™ %00> %?! 60 X&0%A

>>> type(nessage)
<type 'str'>

>>> type(n)

<type 'int'>

>>> type(pi)
<type 'float'>

.F@¥> \H#;: PD 61 %600> 6@ &0: EH: . +> %71 )%600> 1~C %?!

SJHAVT *T7,08) H - 840 XX, 14N -3-2

PEL Hi S< &0 &=1D . FFQ*> ETQL 1600 ExH) ERLF/> *>10; §27/> PABU2I6H
a0\ ; \L#O: HouF> 6™ 61 00> 60 . FGL*>
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L™ X<G 2 Lo<(c i< C<FL2*> 4= L LF 5 #) *1E2d \9: L %G # . FL?25%> 4GY%600> *>40:
6<) #<F) #<>: a<0: *12lig X<6 hHA L2%" 9 \LimQO: 6 %Y. .12 %2%; £ w(# & .F;4
9: 6<0 .8<;# 6Q;:L %dt- 60 sagL .CLL NERL *'7( SEF~ #7; %Y: X&FO*7! EHIQ S&F~ # L:LH%g
.. Fo2imQ> %00> 2L br uce 2 Bruce ..CAL%@ \LimQO: (MHN £ r20) *12%"" %?1 6~
9: 6<0 *0#<GXO0: HL %Q@:H@ SC: .L?; \LimQO: #G%&0Q> NELHL .L125%> "8l () W9 - %Q@:H:d
.price_of _tea_in_china#ny_nane bény 9 L2H*> K 60 .I\. ; b&[1567'0 .F
L%@ -4G:7- aZfHL E?0l Eik- v ( .4G.0 % 1>} *>4 EWROQ> 6) 47 ; %Y:
>>> 76t ronbones = "bi g parade"
SyntaxError: invalid syntax
>>> nore$ = 1000000
SyntaxError: invalid syntax

>>> cl ass = "Conputer Science 101"
SyntaxError: invalid syntax

%< I>%E} mor e$ .a<0: \.<al %2%; %" wCH %9 a0: %1%} *>4 76t r onbones
/a0; "}class % £ .a0: ($) >t} WEHO ¥ b>t; W9 ao:

E.<4'0 ck7'0 .a<0: P2QUK 27wDV% & (wIV% 9 *[C cl ass 60 .GL*> Ptiltk- SO
175 \LimQO: #6%&0Q> *>#0: P:2F( 60 .FL25*712 FF@™>> 30/5 H PH9 SéL?q 2 HiQ-#0

LHL E .80 q7'0 28 P2QUH

and continue else for i mport not raise
assert def except from in or return
br eak del exec gl obal is pass try

cl ass elif finally if | anmbda print whi | e

G3600> 9: *[C NEL LH?> HL %Bm> Y: ..(HL 6_ €QOL HL # aBé, St 46Tl a0 S[7>
S<HL ieul LH2<> Ni<t .<gFenl #<5 . 6F0 \t | @Bt SC: 61).4QBLL*71 H P &'(#7; 2 aly LK
- £ LHL L7282 aB4,

X[F0;<0G -4-2
9: %< 2L #> Ui 6<1#< .. F@ %8: :H PD a0: HL#y P00 %Bm> 6@ a@0: *Hin( H2Q0L
*GLanBl 2 —# :XC\.(L H c:H?QOL
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L%<82 E:608Q1 %Y: 2 .FQ*> %8: H PD P20 ) .&FG*> ; (% PH% - HL :H EH2QOL *Qg2
E618Q1 *CLanB! cH?QOL #: &0: H..+> r{ —4~ H2Q0L qléQl..GL™>> " "C(#7L H PD . ;4 6Q;:L
FRE*TL 8,7

6Q<;:L L?%<82 H2Q<OL wr<C 9: " "&l %Y: .a0: cH2OL 9 E:6nlL b>t; ?7/> aAlh[O: v
L?257*>\LL " G671 \Hin[C cH?Q0L q76G P ; %8: 9 RK 618! ). ;4

:./1gonV aA%[0: Uil> EXN

print 1
X =2
print x

L > 8,75 H %9 *82%-

CFOFTL .85 *<82- (66 *GLanBl H?Q0L 60 X&Fél*>

XI0,P5 *8,=:0F -5-2

W PHUL - HLH *Min( #7; %Y: . @0: #G%_"7( 2 #6%&0Q> JCL#+> 9: *né@%s m3(jB w(
OL*> " G7LH O8I 2 JF@*> —:(8[ 30 H PD %Bm> ). &F0

>>> 1 + 1

a0: S&F~ "1 %00> T EX 2 L?;%*> ]?7Bo> cHin( i *(=F5 60 L?- H..+> i

>>> 17
17
>>> X
2
aB K. r( - 6)6&n; b>EH?d6) chin( ¥ *H9H:
>>> npessage = "What's up, Doc?"

>>> nessage
“"What's up, Doc?"

>>> print nessage
What's up, Doc?
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Hi<@ 6<) *GLH:.<t> EX) 6)D 6l 1> *nfg 9. .GL*> *"(#71 H cHin( wC H..+> P2 *Qq2
for L2<; %o \LimQ<0: S<ith?0an8 # Sié?0 a>J( 9 #66Q;H EX 91> . F™> \LiQO: ). CAL%
aQ0; 60;H E2Q0> b>t; Utl> SO HL 6@ .FO*> —#" H cHin( H:..+> pri nt H?Q0L

Ni<IL ERiE (&<G £ )ac0: 91> EH?Q<OL *#=F5 6<) L?- cHhin( v )aA%[0: rCHL
..GL*7!

%9 aAh[0: 1>

17

3.2

“Hello, Wrld!"
1+1

ULe<+> 60 - &GL %&405 EH?d H @A%[O: .&L%5*> 617~ ..F*7! .4, *82%- 682 (4G 6l
/.GL " "G71H chin( H=" SC:

,J -6;415) | J#Y415 -6-2

- <FGL*o " "(TLH U<$ 2 78 P?) 76 *5n0t0> 60 .FQBG E:\z(2 E4GLE7L (L 1/VIB
257 \LH THVIB JFFE*> \LmQO: #G%_"7( 60 E%CLs+>
19> P2QUHK HL *_76 )a0: 2$:2 #=D *F/> * "8#70 60 %9 c:Hin(

20+32 hour-1 hour*60+m nute mnute/ 60 5**2 (5+9)*(15-7)

HL 6<@ .<FGL™><> H *<F/> P#76 )E . FI6QOL E% #G"QLYK yLimQO: y?0!1 2 / 2 - ) + E4CLET!
(**) K<k yHQ<O 2L 2 PLU<@ J%<$ EN<I @0: ELETL (*) \HQO L?;*> \LmQO: =10 9 cHt$BiH
*IEOHP:?5 EW) a0: EL#T!

NiL SCIL?; %8: % _"7( 6[F: 9: bng L?; 7> %Gi< _127( w{ E#86 %00> (il 6@ *Qg2
L?;7%> SIN (48 600> H:. +> #

ONLG o NI LCHL HEuQL #7; 6)D cH?V 61 *_76 *OHP:?5 2 | %$ ) 10%m5 )78
LHL \%uQF>%e} qBéQl wC% "7( SC..07; § 1/Q> XéB+ b7(y?0l9: a0: S[7>

>>> minute = 59
>>> m nut e/ 60
0
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L.<(6<12 a<0: 0. 98333 ) %% 60 % 59 XtB+ qh&Ql.@0:59 L.(mi nut e H..+>
..GL™> N¢bL H wDPR 1Dg 6 P20# 60 a0: SC: €£J0-: bé,L %mV

X&B+5 L:.LH%g 60480 2 . ;# 280V L. ( rC .04 XG 6080 ). FQBG 280V .12"7( 2L %G *Qq2
L.<( 6<0 @<O# 60 %~ UsL> 60 6&n; *(HGUHL> HL *Q" )L?;*> LY S&# a70 6) 61476 2860V
a0 ril"HeBI (1 L. (Us> SCHL) E. /) 260V

:a0: %B@ 9: E.VHL gnO#o> )b[1> S "H EX S[7> b™ \H ¥

>>> i nut e*100/ 60
98

yHi<™ .a0: a0HL &%+ .78 bg.. ™ Hi SC #: )a0: \. ; LY S&# a70 60 XG 9% 6140l
XU8Y*> L N?0 bpZ HL H PD # 6@ @0: EH 1 (: X&B+5 9: \LimQO: %_(L

NJHYLNS Z8§#H8 -T7-2

Mw8EE 0 ZDA@wx 60 #=10 *WH. J &5 )L?; \L#mQO: *SHén( HL %_"7( wC 9: %Qu&) 60 *Qg2
E2<EK ). [2<; < \LinQ<O: CH#b<PHH HL 6<0 *C4Gh_"7( 6l > *Q0?,2: S&.2g 9: P2 LH.L * QBI
LFO*>

9: 6<7'0 S<C: ... (HEABI i<~ 60 :H PENDAS q7'(0 -&L25%> #G%_"7( " "CH) y?o!l Cn™ EX
6L PEELH 6K _'7( al?2 Jis 2 a0: \. ; 60-£0 49 *B&' L q7'¢ =" U2 {2

Parentheses Exponentiation Multiplication  Division Addition Subtraction

(O, 453218 " 1d 10g6 KIJ DBIQ

5 6<0 *<+%d 60 cHin( w60 .17; =@ -FL2%*> 2 (KL H al?,2 S5t 46K
2% (13- ).12%<;*O *0OHH) ALk b-:L c:Hin( aBT!1 60 *GID 9 L?; *HH: XeG:2-*>
W5 ?7— B0 #<CAQLUK 9: L <8L?5*> #7; .a0: 8 # W) (1+1) **(5-2) 24 AWK 1)
L%<82 N. (# L?82 (mi nut e*100) / 60 HL 6@ H?K176G ..&F \LimQO: XG c:Hén( PL%@
LH: .1 E%&745 cHin( qB8Q! HL #G™QL%K

3 # %% 2**1+1 ql8Q! SCHER) )aOHL H al?2: Syt *HOHP: 2% JGAQLK 9: . /1
27 612 ;8> 3 HULH 3* 1% * 3 SEF) TG 4 6 - ;H*>
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a<?.2: 6<(n,; 6<0 ¥<Chmd 2 "<78 EM) a0: SEF) 76 . HL W) *QC?2: XeB+5 2 ] %S
24 61).6L*> 60&Ql H5 L.(2*3- 1 SCHH )a0: %Quél 1C%ms 2 *78 9: X&B+ 2 %%
.(2/ 3=0)260V X&B+ HL 60 .&;# 6Q;:L %dé- 6)) 1 61 )a0: 1 #%WH2/3-1

CHin( HL SCHH<F) ). 12<; > *HH: a0H 60 ; = 9 .HL 6l1> al? 2 60 *C6h_"7(
RAO 2 .GL*> 6140 H 5900/ 60 2 L?; 7> N¢bL %% b7( ;. Q) mi nut e* 100/ 60
)10 U, ;7 6 a0 9 4G%_"7(%Y: .L?;*> bVE" 98 2 LItY*> NilL X&B+H
a0 \inQ;: SC: 259 # L2 %% 60 . ;*>59*1 61&Ql

,J <EOQH)O0#8X,8415-8-2

6<) 68n<; <Y *Q™ ). 4CL NEDL #66Q;H E2H %0 H *$HH c#&'7( .&L25*71 75 *'0 H2d 6l
(a0: 60;H%? 9 message 00> .&FQ %) .19 1>%E} W9 cHin(..F;4 L. (

"15" +2 nmessage*" Hel | o" "Hel | 0"/ 123 nessage- 1

Hi<@ #<G6Q;H E2H % *nt8 H2d 60 + % _'7( #:). ;8 £7; HuQt {J- W a0: S[7> 67 %Y:
P.ln<B™ q'e<0? <1?"7( 2L SQO2%K *F/> 60 |40, L?;*> #66Q;H F(PH =(# + %_"7(..F@*>
6127 EN .a0: % (. [C 604D
fruit = "banana"
bakedGood = " nut bread"
print fruit + bakedGood
6Q;H9: *Q7Bg nut q7'0 9: bny q'ViZ .@0: banana nut bread 6>#%) S *82%-
a0: N9t *gto, qO;H 2L P#> q'VEL & EN 2 . #7>
3*' Fun' UKD EN..GL™*> N¢RL H B[ b7( 2 .FO™> Hi0 4G6Q;H E2H %) "l * % "7(
280<V 02<19; <G &7Q" E% (L 26Q;H %21 9: .0 4% _"7( 9 *[C.@0: ' FunFunFun' # %%
-l
H<dP#7G @OHL .. H*> 4#/> ) ]%$ 2 *78 b7( #l ety q'602) * 2 + %&Bm ){%d ¥ 9:
6<0).<;#' Fun' + Fun' +' Fun' X<G 3*' Fun' XWHL HuQl )a0: 4+4+4 # %% 3*4 60
PP 2 78 9: 4660 ;H H%[5 2 |40, PD HL 60 L?82 *=87 by \H % (L {%d 9. .a0: XG 61?_F
for L<HL 260<V L J%$ 2 "78 60 . &F0 %[Z *QRV?p- 60 L&L%*> KD .. IN#TQ> 260V L. (:
/.. .1466Q; H H%[5 2 | %0,
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ZW#5 -9-2

CHKOL 2 CHin( )iGHOP>  XCBOBIH_| 612Y:.8 K2d 61 64 Wt HVEF( 61 &> Ut 6) &
XCALWLL *0noV/ .12;%> J 48%) XG # 617~ B[FL yHEHL *.2

Bo¢) 120 EA8: S(ZHY HL =1 *(¢1%5 *BL2I6>4%! EGPH9 CHV2p- SW5.am 9 *[¢
HEAG 642 60 XC60-25) 81 2 X&LL*> H L. (: PLHG "78 £ )6127! E .@0; #=1) ~DH16 2

XEGL NERL P9 wrOHL H b7( 2L SC: X&:2%5*> > RK)XeFE -4~
>>> print 17 + 3

20

P9 r<CHL "<g2 HL ci'7(F, )L%Y cH?V =4 b7( 9 bng .04 PL% " 78 até+" HL

r<HL (127> )a0: #6%800> 2 #66Q;H )L:- (: b>t; 6@ *Hin( %G 60 a0: SO 6Q[1 L?;*71 N1 L
CNLCLCH LH?> SC9: E:61271 9ng £7 ;5 L?; \LimQO: —#~ H2Q0L

print "Number of mnutes since midnight: ", hour*60+m nute

..4GL K%y *GLanB! yHAY r{ aOH a70 HL H\2T L cHin( irC .&L2%5%*> §7; SEF)76

percentage = (mnute * 100) / 60

6<0 (L .8G:7- *(4CUHL> #7; #: ). ;inl J 48 L9 #7; EX0 %#™ UF™ HL G; *0L?% SC
.-8GL 6LH: O+ P2.12 %pQT> H\.&)& cinOto> 60 .GL™>> P[> 47; 6 § &@%5 #=I0 HL

r{ ;" a70 60?7l EX LKL L?82 c:Hin( *-% 9: \LinQO: y?o! HL *(Gall2.0> 3 ;"
:ac0: W<I>%e} H20<0L S<C: SCHE<H )cHicn( <€ 6<1 2 < %<00> N# wrC .(H *GLanB! yH Y

.m nut e+l = hour

X, 163;§-10-2

EXGPKY L2 *0 hSb[<ii> k=) P.L2- ). FE*> EX)R8 *Y. &) 166> 60PHF) 76

6< 612 FOL*> N¢DL EHeG 6~ 6[F P.47=12 654 .0 % E:6[5 6 PLIQ \é 12 .F76%0> *7OH

2 .<AFQ 6 PE 6] *(iGa; LLK 60 a0: j #8 HiB) biL Si76 6).a0: b[i> j '} )a'(

\.<BH T (PDWAEE JiGac; LLE S<; .. GL*> NéN: EHIG 6™ 654 66 .61 2687 */and PH9 #
2% ERFYapd(# LTIA2 .0;%
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# conmput e the percentage of the hour that has el apsed

percentage = (mnute * 100) / 60

H Ctos$? .L%*> 47; .a0:\.; \LL Pfil *VipQ-: - r{HL 285 )LH?> SO HL
LCHF 06580 .0 57Kk- %-D HL

percentage = (mnute * 100) / 60 # caution: integer

di vi si on

HL E%&74<h (8<G *F/C)L? ;7> 6Q2%Y \.CL#L - %-D # L%&Y Hig # a>J(9: . /) 60 "6~ %G

\LinQ<O: .<@ SC: 9: a0: S[7> 6@ \.FD P#BC?16>H%) £ RC?16>4%) E%) N#0&K SC: LH: .1 6>4%] _12H

\.<FL2- 6<)H 280<V Xé&B+5 ELi< (%6} Hi<QH )26<$? )UL> S HL .a0: \. ; 6Q2%Y %ul HL .FF@
..F0*> EHLK

7,6STF) -11-2

(307°¢) value
\ti<&—* %<@00> wCHL .L2Q1 6@ (XC%W*> NeL \.FOD HL 6@ E% (L E46"%™ £) 60;H & L. ( wrC
L?; 6n0to> chin( wrlHL £

(16 type

L2<; \LinQ<O: chin( r<CHL .<L?%5*> 61?_~ 60 .FO*> S&/> H..+> 1 (%2l KLit> RF
2 (f1 oat %) ERE( L.<C)(i nt %2<]) 280V L: (0 9: .FHén( .C\.CL P?F@% 6@ E:\LL %:2L
(st r %?]) #66Q; H

(23(**B0 1078() floating-point
.-FOBG EHiI(: ""TI EHL 6@ EL:. (: PLL Piil EX) *njg

('Dh)4) variable
FO*> \HE; H > (60 60 >
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(]3/$9 <3@)51) statement
YHASY <G\ <CL P?F@#<5 60 *5H2Q0L ..CL™>> PiL H *'7( £ PH%Z 60 6% .0 9 * 1Tl
..FOBG —#" 2 *GLanB!

(-.1Mjgt) assignment
..GL™> anB! E%%00> 60 H H..+> 1 60 E\HY

(MDad 311@1¢) state diagram
- FF@™> \HE;: #=00 60 60 E%CLE+> 2 #6%800> q(?7 1> *[&Z%Y * (7!

(270W% 1) keyword

PD 9: 64 q<C 15 Exd) %<B> £ WIASE0 60 *B2I6H) PEY 0% \. 3 H9H q7'0 w ¢
NELP2E(BIH ... whil e<def <if P?)76 E.4&'0 Ef667'0 425%7147; +.F§*> \L#nQO;
..4F0 \Li00: %a00>

(13(jB) expression
FGL> PERLH "2 q8QL wrC 60 EiLE> 2 46%_'7( )iOH00> J 40%

(—:(8[30) evaluate
"2 EH..+> PLH2D @00 H?2uF> 6) *58"7( N# 1L q'602 60 chin( wC PL%@ \L#O

(1/VIB) operator
GL*> PEILH6Q;H J#0, £ %% )" 78 _Fi#> \L#0 qnOfo> w( 60 E\zC2 Li7!

(74aVIB) operand
F@*> b7( PDE2H % %_"7( 60 E%LH> 9: *[C

(VDPR 1Dg () integer division

X<GH 260<V L. ( (2 .F@*> X&B+ E% (L 260V L. (%) H 280V L. ( r (60 *58'7(
6<BEQ H L?2<; < " "<T0 6<6'(N?<B+> 6] N?B+> 60 *5/IL L:. /5 #=F5 280V X&B+5..GL™> 6 1&Ql
LAH> HOL H 18> g 60 ENG” %G 2 .6L™*>
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(MB@t 0 ZDA@x) rules of precedence
2r®<@).<77(2%_"7( -F 4 cHin( rUHL (FE*> S&/> 60 X@'"™ - (799 E6(?7I>
1?75 HOOH: *ndSis 67 4

(}(PX) concatenate
X640 aiit .12'7( 2L Utps

(—D%16) composition
PLL Pl EU_§<@%> cH2OL 2 cHin( HL \LiO c:H?Q<OL 2 C:Hi<n( _J <6@% >
H%pQT> cHV 60\.&)ék cinOio>

(vDd@) comment
H GO ~:_<n> .<Q 6<Q *1<BE %< (L #<C 2) PEBLI6OHN % (L E:%) 60 6>4%) HL *5#(Jd:
1600 E%S: - 12H HL E%645 (86 2 L? ;> 6Q2%Y %ul HL (.FL?-7>
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Efi<i (0 L.<(0 2 280<V L.<(; )#G6Q;H 6'78 9: P2Q0# E\LL %:2% 9: *-%) # bng bpZ HL
C\.; 682> *U6all2. o> # #=I0 # H40 Né_FG HL &£7Q": 2 .C6QWY #;D

i< Hi<@ 2 3<Ch/5 y2<ol )b _C. [C 60 ENLL %:2L: be.nd EfG\/2H # *(F ;0 S7$ )bpl SC: HL
E&CA> EHL )*<BI6HN E4<GP#I9 *<050: X8Gkm> 9: *[C P:2F( 60 "0:25 .. (%&Y*> %2 H *01:2%
2<% 08: ¢h[> 60 *5H2Q0L 6(?7 1> LFL25*> P#B216>4M%) ) *(:25 9: \LnQO: 4 . .FQBG EH#BI
"% 6<) hHA<) EXGEHM XeB+5 S&F) 76 .. FFQ \LimQO: 3'0T> E4GP#[> HL 2 \L%@ E . FI6QB) H
F3#60;:L EHE[7G #66>4%) *""%d HL 6@ L90™> HLig H P#BL?16>41%) Ji5\#5720

b<pl SC HL 6@ a0: *B216>M biEB> SMHHX=> 9: 075 E%8: 2 *12-H% )*""%d *(#.%
025780 4=0 4 \ KD E4Gbpl 2

[8,6 *6; -4\ -1-3

ONLOL Ke(6 —H@>0IN €9 * 41> Sng #7;

>>> type("32")
<type 'str'>
6<0 E%<80Q> #<C H .<+>, .GL*> " *(§71 H %e0Q> £ H:.+> wr( %21 2 @0: t ype "W Nil )Us1> SC: HL
"<k L2<; 6<OnY 6<0 @a<O: U2<7/> . ;) 602%Y Hg QLYK 2L S&) G4 L?; > \&>H "5 ?(6@93S
L2;7>\ 88 =) 90 317°& 6 08QL B_LLUY*>UA H E:6H8Q! 2 BLUAY*>A H *[E>?YHD
X8GL anB! %400> w60 H PD )*Qu YW H:.+> PLY%@ —#~ E#8 60 X8 75>

>>> betty = type("32")
>>> print betty
<type 'str'>

L.<( SC..LL%Y*>%) H *080oV L. (2 L%&Y*> H E%0Q> £ H..+> i d "W J_(L UsL> wrC P:2F( 6l
L F@*> b7( H..+> L%m) %poF> qO4F ; P:2F( 61 280V

>>> j d(3)
134882108
>>> betty = 3
>>> jd(betty)
134882108
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HL H.<#> P.<; \ié-* b<o> 60 6@ a0: EL%m %pof> L. (i d SC.LHLi d wrCH.+ %G
.F@*> \Ht;: PD 60 60 a@0: EH..+>i d )%0Q> € i d LHL * QB0 %526A0 quzt™

SGIG U6 ]=-P$-2-3

6<0 %2 wC 9 HUCLE> _FL25%> 60 -F@™> XGHZ H 60-40" "8k *1:%5 9: E:6(?7 1> P2QU

bl.<ms 260V L. ( r(6) P[> CH?VHL 2 L%&Y™> H EH._+> %G i nt "W ._FF@ bC.n5 % (L %7
1.GL¥> = (71 H *Cik— N#0&K CH?V SO %é} HL 2 . F@*>

>>> int("32")

32

>>> int("Hello")
Val ueError: invalid literal for int(): Hello

"5 SC &4 60;:L %di- 60 #:).F@ bC.n5 260V 6) H EHi 1 (: WL#+> 125> SEF)7G i nt "l
LAH*> HL H EH i @7By
>>> i nt (3. 99999)

3
>>> int(-2.3)
-2

L F@*> bl ERR(C L. ( 60 :H 260V Li. (0 24G6Q;H f 1 oat "M

>>> f| oat (32)

32.0

>>> f| oat ("3.14159")
3. 14159

T F@*> bC.nd 60;H %71 60 H %Li+> st r "0 6[FC: NiIL%O

>>> str(32)

L} 32!

>>> str(3.14149)
' 3. 14149

1.0 EHKI( H.<>2 1 2604V K.<b> P> P 60 . 0% %ul6l jel( a0 S[7>
V¢ /5 *0kn0> EALL %<t 6 8> .<F6L ""U7LH L. ( L 2L %6 @0: S[7> =D 123 bitg N5
12375 \LL P¥ill c2n0> b[[; 2L 61 428540 P2HL L. (2L SE 66 @0: St a'( .. KL
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U;6 @";7]--p%-3-3

2860<V X8<B+5 6<) %< (L Hi<) i< )X&F@ bC.n5 XG 60 H #G\L.L %2 X&L?5*> #> 60 P2F0:
H\.; E%0 P59 9 EWBE X&G:2-*> 60 X&Fa>> 3%Z bng bpl 9; * #1> 60 %?8H # X(L%Y*>%)
U<V 6<H&7G 6<H&Q SCAHEF ). GL™> NERL 260V X&B+) v mi nut e/ 60 CHin( .X&F@ 6n0%0>
I.;#60;FY a(t0 9 6+4L 59 60 *1»9 *(" +a0:

X&<B+5 1< 2 X&<F@ bC.<nd EHi< (: %?<! 6<) H mi nut e %00> 60 a0: SC. b*™* \H r(
X8GL NERL EHER(

>>> mnute = 59
>>> f| oat(m nute) / 60.0
0. 983333333333

6< PD 9 6<0 E.. (79 X0kl L20 \L:L %21 HEGL?- b5 .25 9: 60 @0: St % (L b" \4
EHIH ( £6..<12'7( 9 *<[0 teY: J*U<B™ Ed6h_"7( EH L2;%> \LHI NeL ] @ Mx@& X876 P:2F(
12;7> bl ERE (%21 61 L2-6IL2- % (L .12'7(). ;8

>>> mnute = 59
>>> mnute / 60.0
0. 983333333333

X8<B+#) < 6<0 X&<F@™> H2n 0> H P2QUK &> EHER( L. ( wrC P2F( 60 %T> PLL Ky #
..CL N¢EDL EHEI(

*3,:0 [#;$ -4-3

FhHin( *U<COH: y?<ol 2 .<C\.<CL H1 og 2 si n P?) 76 */075 £470"" #7; CHSHH HL
H (P#>?YHD) A<QUIK b<-L chin( . <Q #7<; ..C60-D H 1 og( 1/ x) 2 sin(pi/2) P?)T6
)X8F@ 3% 10. 0 H x 6@ *H?V HL 1/ x 2 1. 571 W) 0%+ pi / 2 61271 EH .. 4FQ*> *HH:
a0:0. 1 %
QRO *UHH: P?YA?Y cinOto> NERL #2 U2.8 wrCHL ?00B8 # H "W - 47; 4 D
a0 14%% (10 Effn>HL) 0. 1 Lo (XQHE_, 2 @0: 1 %% 1. 571 L. ( €0
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H<d 601 og( 1/ si n(pi/2)) P?)76%W\.&)& cHin( *MIH. a=8 .L2%5*> _Fi% SC:
Hi<g *OHM LH?> H " RAO ).&F0*> *HH: H "W SUH*2HL PHOYHD #7; Q1 L?; NeBL He[>
J &5 S&7G 60 2 .46L*>>

4 (W& <€ LHL L?82 PD HL c#&$#H FCH 1.5 §'}: 6@ LHL mat h N# 60 * 21> P20
L2;7%> b H 701> 2 nd> "5 9 E6(?71> 60 a0: *'(i

H2Q<OL 9: \LimQ<O: #<0 :H U2Mg<> PD _C#) )X&F@ \L#mQO: U2We> wC *(:25 9: X&12Q) 6[FC: 9: bng

X&FQ EHi0 EAYZ LH2 i nport
>>> jnport math

HPD2\LUG OTi> Hbul LH?> "5 NeL 2 U2 Wi N 00 & ™15 i 12— HouP> 6
DA 2HEE 2301911 H E.F)j g %21 S XAF0 .8 6k (4

>>> deci bel = math.|o0gl0 (17.0)

>>> angle = 1.5

>>> hei ght = math. si n(angl e)

SEF)76 P2Q# HL ..GL™> HY%g deci bel %80Q> HL H 10 E#fn> HL 17 XQCH: , U2: H2Q0L
LYRY*> (W1 L. () e o HL H XQlk¢_, 60 @0: L?87> I og Nil # /15

FHA'D "B U< (L 2 si n . .F@*> 6n0f0> H angl e %60Q> H..+> e?F0 H?2Q0L S&>?0

68HL )P#LH 6) 68HL bC.nd EX .. FFE™*> aZfHL PALH . "2 HL H #GPH?YH) (%8} 2 cot )t an)

1<l 6<BHL 45 e?F<0 PL%A ;.8 a=8 Utl> EMl X&FA™> J%$ pi L. (HL 2 XéB+5 180 % H

X%EY*> e?F0 P 9: RAO 2 \L%@ 6nOf0> PHLH "2 HL H 6(2:9

>>> degrees = 45
>>> angl e = degrees * math.pi / 180
>>> mat h. si n(angl e)

).6<; 4 60<;:L 60 FG YHEHL *%(Jdk: £7; ¥Y: .. ;8> mat h U2I> 8 *07By X6 pi @l
_A0FBI 2 ¥ **T) 2 HFS # 6B#+> q80260 # 618Q. .42

>>> math.sqrt(2) / 2.0
0. 707106781187
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,JC)T,7-5-3

boic; HU<T00> 2 mio <% 8 E:B(271> 60 @0: *'L U2 ). ; 6(nY 60 H2dPE76
LiqY CHV P P9 HL *<BL2I6OH CHAOL T0Hd 9 .125%> *1%5 Pio> BHiH: .L2; %>
£ 4> XBUET1 \LANQCO: £z 9: 2 \LI<@ S0H/5 XG * il 2 HGHA00> X8:25%> Pio> SU: HL SLHeF)
XEFQ .8 *0U00L @27 2 6H800> )"0:%5 St NeT5 61 XCHLEg E:6k+ ERFYLET!

- VM *[CHas 2l v 2L 61 P25 H PO E4G654H 66 XILL 26$% U2 bpl HL
212 *¢ 48 (CHNOL £) K0OL Ent er .40 PLIIZ2 65¢) - 6 S0;21 # P HL 60 P&y
57k~ P2 KBI> XEF*> #8: # P) 2 XSBL2I*> *'07 HL H 654 b 60 aAH[0: 24 Bl (L
Li<C @UA[<0; P:2<F( 6< PD 9: £ 60 DU SL..FA*> 48: 2 17> J 455 61 2 wr(6Iwrt H 64
bt S< ).4BIF) . py .12BK %G HL § E654 £7; *(p2 .@0; US> it @i HL JXILHG
). <CB0<3 21 PO HL 6@ *(L2T 2 £GH600> ) *175 NET5 SEF) 76 2 L2 48: PAH 4BI> 0% _L25%>
L2 \LinQO: PEE — HL \. 5 60321 EXGE> HL 781 2 16U % (L 0%

6<12_~ 6<Q . <BOTHY < SEF)TG 2 6020 H U2 wrC PLG L2 * 12~ bng * " TIHL
HL 6<6 LKL L782 E% (L y#™ ..4F \LiNQO: U2 1t =175 2 {6l & E:6k+ EHFYLET! ¢'8026]
XEFQ \LNQO: E:6k+ ERFYLETI & aBA Not % (L PD

"CTUC 2 U2 1< @kl 2 KGHA00> ) 025 5475 . 1%5%> from . . i mpor t H200L
:a0: CHVSE 61 H20L S & \LinQ0: E?_;.F8 LK2 H =D 8 *G2T L

from MODULE i nport NAMEL, NAME2, NAMES, ...

L F0*> EH0 80> LH2 H exp 2 cos "I %9 H2QOL

frommath inmport cos, exp

6< (a1 2 KGHA0> ) "<123) U2> cH200> NETS 61 *OHQ0L ) . 41257 SEF) 76 #7;
GO \LEIQO: * @>J( % =D Wi NeL g E48

>>> from mat h i nmport *

60 600L PD A861) H mmt h U2> HL \. 3 /5 EGau 2 £6%00> 2 *1% q76 H2Q0L S
CES BN G0 LH2)(LIN. s () -9 avJ(H
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ZiW# -6-3

H7<; B<FE *<F/C . L12<; J <80%5 X<G #) LFL?5*> XG P2QC# "0:25 )*$#H "(:?5 _Fit> aOHL
<G 9: .8L25%*> 47 ; 61271 EXN .. &F0 \L#mQO: % (L cHin( wC 9 *Q7Bg P:2F( 60 *MHin( 9: .&L?%>>
. &F@ \LmQO: "5 PH?YH) P:2F( 60 *Hin(

>>> x = cos(angle + pi/2)

"<78 angl e H..<+>#)H 6 18Q1 2 \L%@ X&B+5 2 %) H PD 2 L%&Y*> H pi H..+> HQOL S
.-00%Z*> cos "5 60 PHYH) wC P:2F( 60 H %?70>\¢ D2 _F@™>>

< CL /1<t 6<) PE?YHD wr<C P2<F( 6<) 2 6<Q2%Y H (5 wC ql&Ql .&L?5>> SEF) 76 47;
+.800%ml

>>> x = exp(log(10.0))

. [i<OH*< P) P25 60 H e RAO 2 \L%@ 6n0f0> H e E#Fn> HL 10XQH# , qBéqQl H2QOL St
B> WiHPQ-: x %800> 60 * 140 o 1&q!

o[BS OGHN \,3F-7-3

LHL L%<82 XG P4[> SC: #: .I\L?) P2QUK \%76 6@ XC\L%@ \LimQO: */1:%5 9: 4=F5 &> P?F@#
CHE[>: S . <am> 9: *<[T Wik- biéB> b™ EM) (.8 "[:?%5 SQ-#0 .X&F@ 64%$: E.C.8 "0.7%5 60
a0: \H2uk>_F~ *B?16>4% PH9 ¥

Ni<L H *<Vi- cie'7( 60 a0: cH2Q0L 9: ERLN# gL k:(C w~C )*B?16>¢%) =on> HL
\LimQ<O: #=D 9: P?F@#< 6<@ */1:2< L?<;*<o OT<i> k(6 C8lab a7Bg HL Lh['7( SC: ..GL*>
#7<; 6<) <9 @0: *0?- *Yz(2 SO .. 1L2) P#=Fk #> (L 9: 3CHE/5 SC: 2 \. 5 3W/5 bng 9: )XC\L%E
. GF@ \LimQO: PD 9: .&;# 3(H/5 cHéiN8 PY_L 6[FC: P2.0 .GL™>> \9%8:

:a0: %9 cH?V 6) i 30/A5 *'0 E?_,

def NAME( LI ST OF PARAMETERS ):
STATEMENTS

E.&'0 *>t0: 78 61 ). (%n) H[D C:60-£0 6@ */1#5 EXN .4G:2T0 60 H *>H %G .4L25%*> #7;
"< 9: \LimQO: EW0 60 .FO*> OTi> (LI ST OF PARAMETERS) #GUhQ>Hik aB, P00 P#9
XG0 "I 60 .4 (L?82 cH?V HL) H *%(Jd: 6™ .(.8
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5 ar0qk;# 9 .08 cH2QOL SC: #: X0%n) He[) =05 P2HL H EH?QOL L:.. /5 %G X&L25%*>
.12 2EHFY\h_FQ

\/Hi< 1 y2<ol SCHECH .. <H: .1 E%Q>H# (&G )X&BC?F) XKL - pg # 60 */1:2%5 9: 6Q0L S&,2:
.a0: cH?V SC. 60 #=0

def newLi ne():
print

LH..I E%Q>HK (&G "I SC. 60 .FO™> OTi> *#- ELMLUK LHL N# newLi ne "W S(.
<~ NQBHE<G —#<~ *F/C) | #md: SC) .@0: .(.8 - %QBHAE )PD *82%- 6@ LKL H2Q0L wC #=F5 2
(.&F@ \LmQO: *1>?YH) (4G P2.0 pri nt H2QOL w( 9 47; 60 .GL™> >H *> FG ).(.8
:a0: P2 qQ-#0" "8k ™02 *12-% y?0! .Fi> a0HL ).(.8 "% *1?-% y?0l
print "First Line."

newLi ne()
print "Second Line."

:a0: cH?V S 60 6>4%) St *82%-

First |ine.

Second | i ne.

JHRK™ X8Q<; L 9i<dl E%QUE) * #- E4GHKO %Y: ..6F0 agl - 2L SO P#> * #- %kO 6l
XEFQ *L?-2 6n%> SC.F~ H "5 S&76 X&.75%>

print "First Line."
newLi ne()

newLi ne()

newLi ne()

print "Second Line."

F0 -4 (.8 -60 60 X&BL?F)t hr eeLi nes Nil 61 E.(.8 " 6[F: #

i ndent -2
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def threeLines():
newLi ne()
newlLi ne()
newlLi ne()

print "First Line."
t hreeLi nes()
print "Second Line."

I\. 3 EHFY\K_FA B6"VAA %0BHE 2L 8071 =D * 76 60 @0: H200L 60 bdt; " S
aBil "I -8 KO0L St 60 . 7=1*> P04 )XE0H) * (1425 P2.0 K200L S4.2 6 60 *159 .
-20; EHKS 65¢) ST yHEHL .F> *5[1 61 68%

.<&m> 2 F<CH Hig<B0 Hi<@ SC NERL "g:2 HL ._&F@ *1?-% %[> HU2H v &%*>#7; 1
ao:.

"(#<h ) UKD S<CHL L <FQ *L<=%2 H E% (L "0 L?- 60 .&;# 60;:L >/ a5 47; 2
0> *1?2-% H newLi ne "t hr eeLi nes

ELKO bltL atét™ HL .. ;A\ B S; 24 *07- 6 (.8 "0 9: \LimQO: a'( U#""6 .C¢;
L GF8*> H %é-: Us> HL L?2=1> LH?> 9: 61271 2L %09 HL 6@ LH.L L?82 *(:75 9: \LiQO: E:%!

EHF<H H CH2Q<OL 9: *G2%Y 60 -GL™>> H P#[> SC. #7; 60 .(.8 "W wr{ SQ-40
J\Li<O H20<OL rC a ik HL \.&)& cinOio> E%O ¥ PLY%Q Pi=Fk # _FL?25*> (.25 . _&F@
FGE71UE\LEO H 6540 (61>%0> .0 w( E£8 6) *B&'_L: c#7'0 # XG PD

r< UKD EN . _FE> %\520 ER%[S E4G.0 L # H 6>4%).C.8 "I r( SQ-#0
6<ni%> 6<0 H t hr eeLi nes "li<h 60 a0: SC. *20> .(.8 - 65— EN W\520 \H
XEFQ *1?7-%2

,07DC+A?. ", t hr eeLi nes >J37( -07; AB *44$0C. ni neLi nes <¥3 /=3(:1-3 I"#
N- BK3L *$*H I ; 27 MG(/+,0:L .-*C. ,3BA. AE( + AF 6*$*H I ; AUKSL
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[6;$ :FSG, <OF) %-#/§-8-3

L?;7> 60&QL . &F&I*> %9 HL 6)10 60 68n; E:6>#% 6-3 " TIXG 9. :.8 EfG. @ Ups: 9:

def newLi ne():
print

def threeLines():
newlLi ne()
newLi ne()
newLi ne()

print "First Line."
t hreeLi nes()
print "Second Line."

"li<h *</> a7<By . newLi ne 2t hr eeLi nes .a<0: "li<h 30/5 2L b>#; 640 St
0.8 "G P.<; 60-#0 )bVi' qhéQl 6@ c2im SC 4 )L?; 7> %8: 6>4% cH?QOL %_(L P?)76
(8<G "<d <ty 2 L2<;*<T71 U<8: L2<HL *12<-%Z "5 60 *1>9 # "W w( P2HL cH?QOL .a0:
CFOFTL L85 EF82%-

< (L Pi<8) 60 .L%Y cH?V P) EX8: 9: "8k .(H " wrC SQ-#0 .(HL HeuQl 6@ H?dP#76
- 530 6Q7%Y NADL )L?; \.L?2-%Z Hi) S&.2: EX "0 6[FC: 9: bng G (5 *T%/>

Z007;" UN%((#5* %40- PRI A+3) . S™R'A. ", T3 A3 . /189 0 ; AF :2-3  I"#§
L7038,- /837 ; <\ AL *4CEE. 3 *4CB " H'", A+l . P3] .*0-/+ W, MY /U =+ 5" YEZ >3(
CB/
A ', newkine >3 N 5,3 #'_ (B 53N A+ . adbe %d4l3. ", B :3-3 I'#
W, /%% AL A+3) . S" H' 5" 89 .*€0- PYRI't hr eeLi nes >4 7 =( 5" 89 /6H
N*0-/+

T Z5)0-9-3

EX8: §<&tih 9 < a<0: \.<; 3<W/5 \LinQ<0: S&,2: 9: bng “I# 6[F. 9: P#r&7d: EW
L2;7>60nY 0020 7¢ 38" IkV: §'k> SC: 6060 ).4;# \EYD c:H2Q0L

<) 9 J&sH 60 2 *[C *[C cH2QOL 2 L?; %> %2%; 6> H2Q0L S&,2: 9: \H?76 %8: b7(

6<0) .4<;# 60;:L %di- 6] £ ).GL™*71 %&A05 H 6>4%) E8: . 120 "1#h S/5 .. 1L%Y*> %8: SaCH 6l
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o a<B8L U?7/> Hi SC67%Y: .. 125 %71 %8: )L? L *L2-% "W 60 *1#>9 # " P2HL c:H2Q0L
6<0 *1<>9 # *12HL "W 30%/5 LH?> SC HL .. &F0 30%/5 E% (L W5 P2HL H "W wC 81757 7;

L2;*70%8: L2701\ L2-00 *12%80 ¢

" *L?-% H2Q0L 60 6>4%] 6@ *>¢ FG .a0: %8: .12H HL *(%Z \H w( 6&n; "W *17-%
NECTS LU* O \ < *LR=7 "l <- S<2: 60 6>4% 124 ). /0 H2QOL 6) SQZH E#86( ). OH*>
E<8: 2 LLI<Y* ) L2<) \LY%<@ #<GH H %<8: .12H 60 *(48 6) RAO 2 _F@*> %8: H 1D c:H2Q0L
..GL*> 6>L: H cH2Q0L

Tcul 6<) \LHO0 %?2$2> ). 1N 1.V XG H E% (L "W .125%> "5 w( .(H2460 LiC 60 6[FC: 9: bng
%8::H % (L " wrC c.H?QOL 60 L?; Honl> 62400 )" wC  O02HL a0: S[7> 6[D U™ .. OH™>>
J 805 S&7G 612 .F@ %8: H E% (L "M XG %) L?; Honl> 6>4%) "l PD E%8: S&™* HL #: .. F@

L2<; > botl */i# 60 PH9 UG .a0: %GE> 6>4% EH%8: 126 Cn"* HL P2QU )61#QTn; ?-
E#=QL 60 6@ *0p2 .L%&Y>> %0 9: H He@ gL 2 LL%Y> 980 \_12-%Z H PD 60 */i#5 60 & 1> 654
> PHH HEQ - OH™>> 6>H%]

SEUH 60t 9: H PD ). 802> H E:6540 £7; 60 *Qp2 /aB&™ \">*] PHO:L SC. ql&Ql #:
GCETENE_GKH %8: L12H B?(HL 6['). &F[1 UtnIL

,J9,7; 0N ) ,J#<TF0,> -10-3

EHILE> +. KL 9461 *TGPHYH) 61 ). ALK \LinQO: Us™6155 60 E:60-40" "8 "% 9: *-
a<0.1 HEL.<( @0 .46:2-*> 60 *>¢_FG Utl> EHl .. FFa*> UKQFQ # "125 LGHe y20! 60
PEOIYH) P2<F( 6<) EL.<( H.<t> 1 si n "(5 SUHEF 658 OT > H hul LH2> L. ( .08). (D
LY

B<H )LUEY*> PHYH) 2L pow "I 61271 EH .. [HAY*> PH2YHD w0 9 " "8 "1% 9 *1/)
WipQ=: 1)8I3(w, Nl 6< *TGHOQ> 6<) "5 P2HL HL ).12; > \LOUL 155 61 60 EWiLEs> 4712
R

LURY<> HOoHK WG 68 L BFE> H SUHA-HHED "1 wrC 9 * £0> FIFC HL

def printTw ce(bruce):
print bruce, bruce
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..<GL*< an<Bl br uce Ni| 6<) E%Q>Hi<K 60 H PD 2 L%&Y*> H .*":2 PH?YH) v ( "W SO
S<:6) bruce Nil L?;7> =4~ %kO wCHL 2 6n%> 2L (- ;# 6 6[FC 9: %ul LV) %Q>HK K. +>
UG *C0 acH HL LHL *_(<B0 #7<; 6<0 #<GHQ>HiK Ni<l J#TQL X&GL P#a16@ \. ; J4TQL béL
8@ J4TQL L?- EAGUQ>HK B EUSC?Y *>40: _4G.2T0

FO*>HEQ ). 4 —4# Dlig 6@ ENLL %21 # pri nt Twi ce "

>>> printTw ce(' Spam)
Spam Spam

>>> print Twi ce(5)

55

>>> printTwi ce(3.14159)
3.14159 3. 14159

SXOHL 2 280V L. () *L2-% SE>2L HL )6Q;H rC PH2YHD ) "(#5 *12-% S§,2: HL
S ERIC L. (0 *2-%

X<G S<C/5-MHHe<@ " <25 HL ). <IL?0 K30 P2QCHK qQ-#0" "8k "0:25 HL 60 _J 8% . (:?y P476
X&F@ \LimQO: pr i nt Twi ce PH?YHD P:2F( 60 *5Hin( %G 9: X&L25%> #> SCUEF) . _FFe*> b7(

>>> printTw ce(' Spam *4)
SpanfSpantSpantSpam SpantSpanSpantSpam
>>> print Twi ce(mat h. cos(mat h. pi))
-1.0 -1.0

print Twi ce "W SCUEE .L2<; *<> *ECOH. "#<h EU<8: 9: bng chin( )U?7/> H?d 6)
" Spam * 4- E#<««<8 6<«<] H -SpanSpanBpantSpam SpanSpanSpantSpamaH, . <<+
6<I H' Spam *4 H.<+> pri nt Twi ce 6< a<0: U<@* 6<I N9t ..<Fi*<> —#<" ' Spani * 4
LU<BY*<> CHRV P2QUK %<Bm> <075 Hi<@ S<C. 6<['l .<F@*7! b(.nd SpanSpanSpantpam
FOF> =47 H\L; XU chin(#=F5 pri nt Twi ce

E% 60 *Fués?0 %20 PD 2 _1%8Y Hi%g Sue5?0 29 4 Su&h?0 r5 P> HL _FL25%> #G6Q; H
'L?; \LimQO: PD PZHL 6Q;H 9: *Q7Bg P:2F( 60 .125*> \. 11 \LimQO: 6Q;H PL%Q H?po>

>>> statel = "Don't worry!"

>>> print statel

Don't worry!

>>> state2 = '"M. Rossunt, has created Python.'

"M . Rossunm', has created Python.
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' Spam *4-' Spami *4 ,"*0+ AB *(B /10;" U S,0F ', pri nt Twi ce 4-3 "%
- 953,

'XE&F@ \L#mQO: P#>?YHD P:2F( 60 %80Q> wC 9: X&L?5*> SEF) 76 #

>>> mchael = 'Eric, the half a bee.'
>>> print Twi ce(m chael)
Eric, the half a bee. Eric, the half a bee.

L2¢; %< \LKKOL PH2YH) P:2F( 6 60 EH600> NeL .. 678 6875 *7=> Hi&BI g1 6) #1FC HL

aB8l X=> LH2*71 L2826) PD HL E4405 2 LH:.. (br uce)Q>Hé NiL & *dlinéh: (46 (mi chael )

Ji<k- bruce HAG™ 6<76 5 pri nt Twi ce "B HL #1175 \.17-% EH..+> 6™ # "1 60
XEF@*>

-2 FANT [ JHTO, ) | IHEVCT -11-3

" (5<h P2HL #<=F5 9<g00> S<C: ). (9<O*<> */li<h P2HL H —wVP& 1Dh)& < 7; 6@ *> FG
6177 EXN .. &F@ \LimQO: PD 9: "5 P2&) &L25*7147; 2 LHL alL?8?>
def catTwice(partl, part2):
cat = partl + part2
printTwi ce(cat)
HL) J4<0,: #<C (LF<; 8 L.<( 6<B *HVHL) <78 XG # # £=I )LU&Y=> P£2YH) 2L "1 S
*L-U2 6Q<;H 2L HH T 8> L FQ*> —# 6nd> 2L H 6161 RAO 2 \L%@ (.F;# 60;H 6@ *H?V
XEFO*>

>>> chantl = "Pie Jesu donine, "

>>> chant2 = "Dona eis requiem"”

>>> cat Twi ce(chant1, chant2)

Pi e Jesu donine, Dona eis requiem Pie Jesu dom ne, Dona eis
requi em

H PD X&F@ */0 %Y. .L2H*> S8 9: cat 600> ). H*> PH# cat Twi ce "I CH#'7( *Qq2
XEFG™>> aZfHL tk- N0 )X&FE —4"
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>>> print cat
Traceback (nost recent call last):

File "<interactive input>", line 1, in ?
NaneError: name 'cat' is not defined

bruce P%<F(6) EM™ print Twi ce "5 9 Hi- JUsL> EX ..FQBG *"0> "al #G%Q>HiK
- FO*> 3:HQ( PO ). 46471 \LimQO: PD 9: .&F@ */0 %Y: 2 LH..1L?82

<M>H,JOG; 16-12-3

\LinQ<0: *Q7<Bg 6<™ HL r<C %<G 6<@ %?<$?> S<C: PLYAO %hd#-6l 2 #6%600> B an’ a=8
Ja<#" EXCGHL?71 P2<) 76 "<&l 6Quk E4GHL?7L.@0: _é&m> *GHY H)"", 301@1: r( XOH).1?;7*>
1<g0Q> %<G 6@ .FFA™> 9T 1> SC %) \2JI(#=D 6@ c2imb SC. # ). FCL*>> = *(¢71 H %0Q> wCH..+>
LEL ¥'/5*/i5 6™ 6l

aon:\.; b&[a5 b[; b&kiB>HLEQ w9 g %6 L?;*>\LL =071 = (x wC# [ %G
HL “H b<ng Us1> qQEKHL?7L..17; %> 6Q; 7L PD P2HL #G%Q>HHK 2 #G%8&0Q> Nél 2 PD HiF@ HL =05 Nil 60
L GF80*> 409

__main__ | chartl — "Pie Jesu domine,"

chart2 — "Dona eis requiem."

catTwice [ partl — "Pie Jesu domine,"
part2 — "Dona eis requiem."

cat —> "Pie Jesu domine, Dona eis requiem."

printTwice | bruce —» "Pie Jesu do mine, Dona eis requiem."

1-3b[;
"< '8<026< pri nt Twi ce "H<h .. <GL*O " (<71 H 6H%) E%<8: J12H )60k g &%
SOt EX *>4 60 main__ "W 0% L?- cat Twi ce 2 L?;*> *[?-% cat Twi ce
6<) %<0Q> S<C ). (0> "<k 80> 9 Hik— EWROQ> 47 ; \YUG L?; %> \.L?2-% )a0: "W
LHL V'S5 main__
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2 chant 1 %<!% EH..+> part 1 SCHEF . F@*> \Hi ;. \&ul PH2YHD H. . +> 60 %Q>:HiK %G
ao0: cat # %% bruce S&)76 .LHL chant 2 # %% EH..+> part 2

\.L?-%2 H PD 6@ */05 NeL 2 (25 PO N&L P2Q#K ). QZ: [ md: *C¥k— =05 *12-%Z U?d HL %Y.
F@*> =47 HLLWYS) _ mai n__ 60 60 *C:8 # g 855 S&76 6l 2

r<).<GFQ :.<ék *<O%QOL cat 60 pri nt Twi ce "I P2HL 9. .&F@ */0 %Y: )Uil> EX

..4F0*> alftHL NaneEr r or Etk-

Traceback (innernost |ast):
File "test.py", line 13, in __min__
cat Twi ce(chant 1, chant 2)
File "test.py", line 5, in catTw ce
print Tw ce(cat)
File "test.py", line 9, in printTwice
print cat
NanmeError: cat

2 6O b<CAZ N:. @ HL k- .0?Y*> #7; 6) *HRK ..PH*> — (8w, H "% 9 aBg, SC.
9 <= P)S&F)T7G..<L\L) #<8: U HL 6uo, PO HL */%5 6™ 2 @0: \L{QZ |45 - N..@ HL
GL*> Piil HaO:\. ; tk- §8?> 60 6%

aBtl *ILiph atin; SC..4F0 687 601K HL?7! 2 *HRK P#> atGi; 6l

0FG aus [§;$-13-3

*CHH "1 LF> ).CLW) HEG 60 UE™ 6185 60 */125 9. *-) ;8\ ; 682)> a0: S[7>
HEH <> #; <FEL*0 NKIL *<7( newdi ne -<Flf> Bl (L <175 . .<FLLEY*<H H E:6 18]
LH2D*> 78261 H *35t: 0 =0l St .. FLLUY*71)

1) /.<CL*> E2H 67 )G NEDL *"7( (&G PD q QI E2H 2 &FQ *1?2-%2 H /i %Y.
(.-&F[L \L#mQO: %QYHN cHin( wrCHL £ 2 .4G. anBl E%&00> 6) H PD

E2H 6<7 _<&FQ \LimQ<O: cHin( w9 *Q7Bg P:2F( 6 .LL%Y*71%) E:608Q1 60 H */W5 %y: .3
newLi ne() + 79D /.GL*

I<gul ENLEKO <025 U<t YHL .G PEF) 76 £ _FLL%Y9) H E:618Q1 60 a ;2L */5 P~ ) 4
/LA print Twi ce 2 newLi ne

LiL XéG:?- NekL XHFK bpZ HL H KR SC # 2 a0: anl> U: 0 Sé>?0 @O0
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.- /7m2 M-07. 532k+ <*72 3% 53k+ 1,3, - Imn AB /R *40- hF% ', i$- PJF_-:5-3 I"#§
A F' 4et 5" MY M*EF 96hFY #RUS S" . VFX+ 7', o8 6*5,"- /qF 9 MORS3

7,6STF) -14-3

(k:(6 —#@>0N) function call
6<0 PD E4<GP£?YHD 9 (B¢, 2 "#5 Nt 9: @0: cHin( 2 .F@*> %8: H " r 64 EH?Q0L
LKL H%g AQL%K wC P2HL

(?(&@93S) argument
) <5 HL L?2<= %&ul %Q>:HeK 60 K. +> SC L?; %> UHOH: PD 60 "5 *1?-% Ni_FG 6@ EH..+>
> WipQ-:

(=)""91: 317°8) return value
PD K. <+> *Q<i YW H: . +> )L?; \LimQO: cHin( wC P:2F( 60 05 *L2-%Z %Y: "l w( qhéQl
L2 .G:?- cHin(

(] @ X87j6) type conversion
< _CL %21 9: \/%GUL H:. +> 60 2 L%&Y™> %21 w9 H EH..+> 60 200V 2 2$:2 H2Q0L rC
.F@*> b.m

(] @ Mx@& X87j6) type coercion
-GL*> E2H HL?- CH?V 6) P ag?> bl.nb SEL2g e40: %) 60 %721 be.6 it

(4 (&) module
XG 60 60Bl2 075 2 #6eJ@ 9 E:6(?7 1> b>t; *'(#

(2Ht ™t 230191( 1) dot notation
JUM<> Ni<t PL%G 9T 1> # 60 %_C(L U2> w0 P2HL 9: =W wC *L?7-%Z EX \/HE | y?0l
LU&YZ> NERL U2M> NiL 2 6K+ wrC
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(k:(6) function
6Q;:L E%Q>HK @0: S[7> 175 ..6L*> NilL E . ém> c#'7( 6@ cH?2QOL 9: EH.LN# g,#nlL
60<;:.1 E:6<D8Ql (8<G #<C 2 <FF@ 8,7 H E:60&Ql @0: S[7> H2dS&76 .. F;# 6Q;:.1 € 2 _F;#

)

(k:(6 C8!ab) function definition
F@*> OT> H P) *C%8: c:H2QOL 2 #G%Q>Hi )N#1 2 L9%0™> E (.8 " 60 EH?Q0L

(011307 3) flow of execution
6>#% E%8: U?d HL c:H2QOL E%8: _j &%

(1N&3(,) parameter
\LL an<B! PD 6< P#>?YHD P:2F( 60\ ; USOH. H..+> 2 L?; %> \LimQO: "5 P2HL 6@ *>t
L?2;%

(~VPe& 1Dh)&) local variable
L2375 \LnQO: "5 PO PHL 4+ *"0> H400> w0 . "5 it P2HL \. 5 S0/5 400>

(H)"", 31@17) stack diagram
. FFE™> %?8H #=D 6) 60 E%CL#+> 2 PFaCiG%E00> ) "1:7%5 9: E:6QHK *[&Z%Y " (7!

(" (x) frame
E#G1800> b>#; Jdy..CL*> ™ "(71 6QuK HL?71 wCHL H *1?-% 6@ *'[; b&k(B> HL#l
LS HP> " ESGUQOHK 2 o>

(—:(8wr,) traceback
L2570 =1 U8 PRI Efk- 0 %202 Ni_FG HL 60 :%8: U#™ HL "1:% 9. *(B&,






=3(eL XWN

KLI*) + 'D-1"J
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6 X<G 9FG £ ). <GFQ Hi<@ PD # 2 **%d H "I w612~ 60 .60~ 605 FY bpl HL
..(HL 9581 =D 9; \LQO: 9%dl 2 a—£0 y0! LH?> HL EXQild) c¥(Jd:

NEc(6<) *BL26>¢14) EXGP49 ELEF X8GH> 9: % (L *[¢ )15 *OH4) % \2J( bpl SL: HL
*(4GBPEP- 6'78 & *BI2IGIN) ELGPHI HL EHAYXETPS .23 %> #30 *+k> 2 *dih; ciin(
PG> PTG 6< JELIHED gt -0 LH2-*> Xi ™ 6) ELKHQ E4G654) *>475 HL 04+ 60 0:
a0; HLI?-4) 3'0T> Ef6a s *OHkl E4 EXRYXATpS %2R 9: )ERCFLHK/L

$5¢30 < YO " <% HO—0 &1 bepl S< HL P20 P9 HL 6pp~ SC: *OHH 41 \2J(
HAALKO E <20 # H \.&) 8 ELC6H & EHEBI LA .86:2- HLE KO0 SC 9 \LinQO: 1 .02; %>
. 4F0 EO\LA

S_6, 7N #Y45 -1-4

0 RY H\. <> 2 (FG*> HiG (260V CHin( 2) 260V L. (: E2H W ]74&—x(: 1/VIB
"UKTL(9) . VHL @od (0N % % "7( PQH HL .. GL*> 6140 2L L. (W U2 L. ( X4B#
a0: #6%_"7( %_(L 62n; @OHL P yLiQ0: E?_: L2;%>\LL

>>> quotient =7 / 3
>>> print quotient

>>> remai nder = 7 % 3
>>> print remnainder

S LWL BDFE 2 a0: 2 4 W% 3 % 7 XeB+h g 14Q1 SCHER

-<m> Hig<Bl . <L .<4G:?- 6OPHF™ ;). ;4 60;:.! ELYH %Gi< 60 % _'7( Si: @0: S[7>
x% O<B8QLU<Y: . .&FQ *OH% :H % (L EL. (% L.( w0 EWF""T) _&L2%7*> #7; Ui> EX .a0:
a0 W™ Ty Wx RK). ;4 %V

6<1?7] EN< . .<(HD @<OL6<) H L. ( wrC aOH a70 ELGXH £ XgH .&L%*> §7; SEF)76
X<H 2L x94.00 6l#<i> H<d 6<1 2 .<GL*<> 61801 H (LOE#n> HL) x L.( @0H a70 XgH x%d.0
L?;*> F)F> Hx a0H a70
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*'58 XF0,P5 -2-4

P2 HL .a<0; (f al se) a<OHL# & (t r ue) a<OHL 66 a0: *3Hin( —0: i 3(jB 1
a0 KL HoH.+ a0 aOHL 60 *5Hin( 2 1 H.+> a0: 20V 60 *Hin(

RO A HFAH L (2 6B HH > 2L ==1% "7(

>>> 5 == §
1
>>> 5 == ¢
0

SEOL HL 2 L2;7> *HH: (t r ue) 1 )CHiN( SCHER I X6 8 .12'7( 2L U2 H20L HL
a0 (fal se) 0 618(:F, 2 aBal il 6 § 5 H200L
9 . Bhin( E:6B> E46%_'7(% (L .@0: 2(Hg8(& 2(. 1/VIB & *[0 == 4% _'7(

X l=y [F'y 7™dtx 3 [44 " .y 3 x
X >y I[F Rg,ly 5x
X <y I[F' RsL@By 5'x
X >=y [F'y S34+3% Rg,1 x
X <=y [F'y S 34+3% RsL@Bx

*BiHH E£GLET! <) P2QUK EACLETL 1) .F 54 ;D PHLY 46%_'7( St @0: S[7> 6™ hY:

<5 #) 60<; L hdi-60 .a0: == a>J( E#86l = a>J( 9 \LiQO: )U?7/> EfGtk- 9: *[C .. F2mQ>

>= E&CLET1 6<0 a<O: %<@* 6<I N9t .a<0: E:6B#+> %_"7( r(==2*CLanB!%_"7( r( =60

2 .<L\LinQ<O: by CHRV SE<76 6] #=F5 )P200# HL (E2B> £ % ~?0) <= 2 (E2B> £ % hHY)
CFHRS 96} )L?; \LimQO: *$HH HL a0: S[7> 60 =< # => %hul E%_(L E{6CH?V

*+KL7 H,J#Y415 -3-4

6<0 68n<; #<G%_"7( S<C: N?<=m> .not 2 or )Jand :LHL L?82 — A& 1/VIB 60 P?QU# HL
x 6<f a0: aOHL *[»9#=Fx > 0 and x < 10 )UiD> E%.a0: *B&" | P#9 HL Piisis/>
LSIALG 20 v 9 %hHN
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%Y. RK..;# aOHL# chin( 2L %G 6[F. % > a0: aOiL.n2 == 0 or n%B == 0
a0: 260V chin( . HMAT TI3HE2% L. *[

BC2 .G x>y %Y SCHEF).FO*> Aétl A *2 chin( rinot % '7( %h-DHL 2
a0 alHl not (x > y) ).;#ly E2B> £ %r 20 x % (L chin( 6l

LY P2QUCK #0154 20 *5Hin( .08 *+kF> % '7( wr( E46.12'7() 14l 2 *'0 a ™ HL

L?;7> %E&Bm t r ue P:2F(60 ¥%mV %&} L. (%G .aB&l %é_(QTO

>>> x =5
>>> x and 1
1

>>>vy =0
>>>y and 1
0

-EG2TV#7<; Y. . a<0: 6<Q2%_L H¥%<g 68?5 LH?> *1?- \/2H 6] cHin( 9: XBg SC: )b HL
SCL NDL ™V 4 HHi@ SC (4 ).84F@ 6BU+> 0 #) H EH..+>

*Q#E XF0,P5 HIH#"'f -4-4

Hi<QZH %<8805 2 52%<; *OHM E:%) *Ce.?5 wC 60 6 187G &%+5 ). &m> ol w( SQ; 21 EW
H2Q<OL SU<H\LEO .. <FGL* <> #<> 60 H *0#125 ST —UT; 103@)51 XC. P9 #=D et0: %) 6>¢%)
a0:if *dh;

if x > 0:
print "x is positive"

)-<;# a<OHL S%; %Y. L?2; 7> \.&# "*1; L%Y> Hl%g i f H?2Q0L 9: ./l 6@ *,2 cHin(
QLT *gmd (8G CH?V SC %6} HL 2 L?;%> %8: \. ; EHFY\%_F@ H2Q0L

CH2Q<OL 9: *@2<'1 2 P:2<F( wr<C 9 A<tli f *d%; H?2QOL )~%1& m13@)51 % (L P?)76
al\.; bé[i’

HEADER:
FI RST STATENMENT

LAST STATEMENT
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CHQOL . _<B™> Pl (: ) S20 w{H2L?2;> % .(.8 - r (9 )(Header) P:?F(
EHF<Y\U<_FO 9: 6@ EH2Q0L S&2: ..17;5 7> \ & #QV: v ( .FD*> 6>L: HL 6@ \. ; ER-FY\%_FQ
H?po> §@%> H2Q0L € P2HL 6@ (*TG\RAY £) ENHAY _F0*> OTi> H 1?1 PH#K )L?;  Hi-
L?2;*> \ ot Hi7: )al:\. ;

B0 )LH: <L L<B2 L%&Y*> H¥g i f H?QOL wC ql.0HL 6@ *5H2QO0L L:./5 HL *QUL2. 0> (&G
$%<7/5) a<0: .<gm> H2<OL P2.) E:61.1 SQ;:L cigz: *1/1.a0: > H2Q0L x( bg.." L?82
H2Q<OL 9: 61.0 a7Bg HL 475> cH?V PO HL .(-(:60; ?FL 97FG 60 E.@ EX 48 SQ;L 6_| a=8
.- &F@ \LimQO: .GL*7I N#bL *'7( (&G 60 pass

6, )G H,Jb,c<st H#'"'F -5-4

5%; 2 LHL L?82 U#7Q™: 2L PD HL 60 aO: 6l#Y2L E46 J4TQL E%8: i f H2Q0L N%Z Sé>2L
a0 %9 cH?V 6l af™ S E? 0 L?; %8 ré.0 -Fi™*> S&/>

if x% == 0:
print x, "is even"
el se:
print x, "is odd"
*En> K *>H08( 65400 2 . ;%> 29 x )a0: %mV )2 %) x X&B+5 y. 1> *0p2 60 X&LL*>
*icAD .12 %> %8 CHQOL 9 600L Sto2L ). ;8 '} B3 %Y: ..6L*> *"(71 6180l SC: %)
X<G H>(w; #<G#TQL .. ; -G?- %8: 46 J#TQL & *[(&égL ). ;8 fal se { true .0 S%; 60
..FQBG :%8: _12H HL *(4G6-#; P?)7G 4= %9 ).12;*> \. &4
r<CHLHPD <R ) <L %<8l L.<( wr<C PLI LUz £ 29 *OHM 60 £7; %Y: \2J (6!
a0 " r{E.A6QBI SC. ..46L Hhg E . F6QBI

def printParity(x):
if x%® == 0:
print x, "is even"
el se:
print x, "is odd"

H P #7<; 6<47<Q2 ..<GL*> " *(¢71 JO#F> NiO& wrCprintParity )x H.+> % EX
1.6G.0 PD 60 P&?YH) P:2F( 60 H *0&oV CHin( %G .&.75%> ) .4FQ*> *12-%
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>>> printParity(17)
17 is odd

>>> y=21

>>> printParity(y+1)
22 is even

HiS#tab: *Q#E XF0;<0G -6-4

9: *<[0 X<[HL %<&l 6-#<; 2L 9 " "84 6<0#> 2 LHL L?782 U57Q" 2L 9: " "&) "¢:»> * /I HL
:a0: 20]10\[ -UT; 103@)51 *%n0f0> SEF~ P#) E4G\H

if x <y:

print x, "is less than", y
elif x >vy:

print x, "is greater than", y
el se:

print x, "and", y, "are equal"

(&G L% > <8 #G6-#<; 9 *[(#=F XC % .a0:if 2el se q7'@2L 3nT>el i f
T 38 6-#; Sth-D .4 (L?782 CH?V HL) el se #: LK..1L?82 el i f cH2QOL L../5HL *QlL2. 0>

if choice == "A":
functi onA()

elif choice == "B':
functi onB()

elif choice == "'C:
functi onC()

el se:
print "lInvalid choice."

*<OH) E </l BY<; ).<;# fal se B%<; S&,2: %Y: L?;7> *OHi g &% 6) £65%; q76
J &5 S&TG 61 2 L?; 7>

*Q™ > PHHK H2Q0L 2 L?; 7> %8: PD # W<iFQ> q-#; ). ;8 aOHL #65%; 9: *[C %Y
L?57> %8 aOHL q-#; S§2 #=F) X&;# 60;:L aOHL S%; w9 " " %Y:

di spat ch(choi ce) _conpare(x,y) <JA Z=0(,- ", 0P3t+ #§' :1-4 I"#$
x48Im) S*C.AR4.
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-80G ;8 *QHE XF0;<0G -7-4

5 LY Hi<g E%< (L *d%<; yHAY HL L?<- @w631@6 CH?VEL _125%> *d%; yHAY ir(
1.GL N#ILH %09 U#7( 6@ X&BC?F) *Q7Bg 60 Uil> r( X4QB!?

if x ==y:
print x, "and", y, "are equal"
el se:
if x <y
print x, "is less than", y
el se:

print x, "is greater than", y

§O1LHL \L#O *<82%- H2Q<OL 1< 6-#<; S&2 .a0: 6-#; 2L b>#; *12%&l *d%; yHA Y
H2Q<OL r(UN:.@ %G 6-#; 2L PD.a0: 6-#; 2L EHL L?- 60 a0:i f HQ0L »( b>#; N2L g-#;
G H N yHAY 0 XG 9 JFL?5*> 67 0Y: ). FOBG -

*d%; cH?2QOL PL%@ 2HL?5 )LIO*> HE[ ;D H 6>#%) HQ—#0 c:H?QOL EHFY\%_F@ 6[FC. #
GHL? *d%<; c:H?QOL 9:).8L25%> 60 0D # a0: %Q=) %?7 1> HL . .F@*> H:2; L H 6% P .L?-
.- QK71 NGYK

- <FF* < XGI<Z 2GHL? *d%<; c:H2Q0L PLY%@ \L¥O E%) H *GH '} *+kP> E#Gh_"7(
XEBO?F) . "2 *d%; H2Q0L wCHL :H %09 . @ X&L?5*> # 61271 EX

if 0 <x:
if x < 10:
print "x is a positive single digit."

T X8 H 60<;FY <O ac<ik H 5%; 2L %G # 60 L?;*> %8: *>9 #=F5 pri nt H2Q0L
X&F@ \LimQO: and %_"7( 9 X&.?5*>

if 0 <x and x < 10:
print "x is a positive single digit."

EHF<YLITL 6<0 68n<; *<;Hi | y?<ol P2QUi<k SCHEF . . FICH HiGBI *d%; cH2Q0L %?! St

L FO*> XGHZ *$HH

if 0 <x < 10:
print "x is a positive single digit."

LHL aGin; 2HL? E4G5%; 2 § 0% *,20 CHin( # *0F/> %ul 9: 5%; SC
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return0;<0G-8-4

H P) E<8: "(#<) %<0 6<) P .4<OH 9: bng 6@ .GL™>> :H P#[>: SC. £7; 6l r et ur n H2Q0L
L.86L "G Hik- ad/$2 v 47; 60 a0: PD P#[>: SC 9. \LimQO: bs&,L wC..8F0 3¢2Q>

i mport math

def printLogarithmx):
if x <= 0:
print "Positive nunbers only, please."
return

result = math. | og(x)
print "The log of x is", result

S< L2 >0 *0HK 60 EN™ S&,2: L%8Y*> x Nt #) E%O>H# pri nt Logari t hm "(#
2L2<;* O \LL " "(#<71 #k— N#0&K wC L?) SEF™ %Y: 461 £ a0: 0 E2B> # %20 x #0 60 a0:
2 LLOY*< %) "5 P:?2-%Z 60 877 %8: .12H L?;7*> %8 "W 9 2%- E r et ur n H2Q0L RAO
< mat h B> B:25 9 \LiQO: E% 60 .&;# 60;:L %oli- 60 .L?;*70:%8: " y. > 572k~
8@ i mport H U2i> SC:

*M: 8 [F;$-9-4

H UKD SC.<F™ #7<5 2125 *12-% E%_(L "B 075 .L25%> " v( 60 X(L%@ \Hi;:

..(L%@ 6u" 3> LH?> S HL
> S&F EXS> a0: S[7> .. F) *12-% X6 H \wL?- 125> "It r( 6[FC % § 48
<%0 601U < 60 a0: *UGHD S § #8 2 SMH].F8 9. *[C SC. £ ). sl N?'/> *1?- 6l
- (% _FI %9 "5 60 61271 E%0 .. GL NeLL
def count down(n):
if n==0:
print "Blastoff!"
el se:

print n
count down( n- 1)

O<7'0 )*<82%- .<;# Um<V n UY. ._<; 4 anl> n %Q>HK 6@ LHL HiuQl count down "
count down Nkl 6<) */l{<§ RAO 2 a<0: n *<8%- cHXV S« i} HL )a0: Bl ast of f !
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W<CO (5 . Fik> /U5 Y. .L?; > \LKQOUZ PD 60 *1>2YHD P:2F( 60 n- 1 2 L?; %> *12-% (WwL?-)
/17> *gimh 6 L&FQ *L?-% H

>>> count down( 3)

RAO 2 . ;#*> 3 K.+ *82%- )aBs %V n P?~ 2L?;*> %2%; n=3 # count down E%8:
C 9V H VL2 T
2 %> 2 K> *8%- )aBl mV n P?” 2L?;%*> %2%; n=2 # count down E%8;
L9V HWVL?2- T RAO
1 H.<t> *<B%- )aBtl iV n P?™ 2L?;*> %2%; n=1 # count down E%8:
W9V HEWVL?2- T RA0 2 L

*82%- )a0: 0 %% n P?™ 2L?;*> %2%; n=0 # count down E%8;
LL%Y*> 9 RAO 2 &0: Bl ast of f ! q7'0
LL%Y>> 94 L2) 6Q2%Y H n=1 %Q>Hi 60 count down {5 PD
LLY%Y*> 98 L2) 6Q2%Y H n=2 %Q>H# 6@ count down "(# PD
LL%Y*> 94 XG L2 6Q2%Y H n=3 %Q>H# 6@ count down " PD

\. <L 6<0 *<82%- b<@ SCUi<F (NE¥M<O 6<7) .<CLWY*> % __ i n__ 6147; RAO 2
a0 cH?V SC eI L? ;%>

3
2
1
Bl ast of f !

T.8F0 M |t hr eeLi nes 2 newLi ne "W 60 \H#2L U#l> Sé>2L P:2F( 6l

def new ine():
print

def threeLines():
newLi ne()
newlLi ne()
newLi ne()

B>60*[70). ;% .C.8 - 106 # 2 *82%- X8G2TI %Y. #: .FFO*> i@ "1 SC 6~ %Y:
XEBC?F) cH?V S 60 */ih 60 a0: PD %Q=1 yHi ™ ..FF@™*7!
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def nLines(n):
if n>0:
print
nLi nes(n-1)
<= r<*@82%-)al: 0 9 WhH\ n 66*1#9 # :a0: count down 6l 6&n; 6% SC.
PKOSC. <. .<F*o * <= % (L .(.8 -n-1-# a=8HwvL?- " RA02a0: .(.8
.<4G:?- n q<BéQl 6) .4GL N1 aOHL H cinOto> %Y. 60 a0: 1+(n-1) .(.8 5?k- bl L./
I _&OH
FAYHH "< 6<12YSC 2 Mw  9[( H W< PD L= <O "I w( *12-% _FC%Z
P

M8 ;S H# <M HLJOG; 16 -10-4

*| 2= NE_FG HL 658 it @ PLL " "0¢71 EH 608K HL?71 w0 9 £ )11-3 ""TIHL

15 60 @2 %G .. w70 *QF YO "1 Wl %ABIS 61 .L25%> KL271 %21 PE7G XCLK \LAQO: "1

*lich 0> ECH>HA 2 16H00> D>¥; 60 LHO™> 0.8 "I EH) Tég it P L2; %> *17-4
X8z 603:L 60k E2HH Ty w9 " "8 PHY K HL @0: S[7> *Qi Y% *I vt EH).a0:

\.<; *1%=H n=3 &I 60 .CL*> " *(#7! count down EX H E:60ik KL27!)1-4 b[;

ao:
N —
countdown
countdown
countdown
countdown n—-» 0

1-4b[;

E%00> (4G # %09 a0: *#- 14 SC LHL K% __mai n__ EX) *UWy 601k EH 61476

ILi<t> count down g Hic=" XCAL#QOYn! PD 60 E%Q>HAK (4G # 2 X(:60-#B! __mai n__ HL

6<0 Qg S<C L2 *> .4 (Aj& ME(c )a0: n=0 6@ *(#8 HL 60K S&i .. IHL n E:M% *52imQ>
LK _1L782 E%Qu&) E4G 14y SCUER) L? ;71 *12-% *QuYH cHV
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%48 6F, n=4 ,"0+ i nLi nes >4 S". Mq?,"6m ps:2-4 1"#8

(A @M 2,8 -11-4

2L FIR-U 61476 EX) *Qu Y9 (5 ). O%l #Fn> a ™ 6) \bY (&G an Y wC Y.
*C0 H2<d6< 2 L2<; > L (e)—: M™ [ (: P2F( 60 g 'k> SC 9 .. M0*71 PH# \sY (66 6>#%) T,
aBil *0?7-y.0

TLGREF> \LGEHE> H =000 a i YO wrC ) 64 St 20 #IFC HL

def recurse():
recurse()

#<8: 6<1876 EUc) 8/0:2 #<=QL*<) a<n Yo v # E:6>40) *BL?6>#% EG 40> § '} HL
T.OL*> \HAY #k- N#O&K r~C _&OH axa Y% 1 7( %10:." 60 6@ *Qg2 P2QU ..12;*7!

File "<stdin>", line 2, in recurse
(#%& (+ ,-./1 1)
File "<stdin>", line 2, in recurse

Runti meError: Maxi mum recursi on depth exceeded

T .V ).6L*> >H #k- *g2 .a0: B XC.(L bg bpl iL 6)D 9 *76 *HRK St
HL 6<B LLI<Y*<> HIC[5 60> .V |72 NIOBK U2 - b7( HL SCHEF) LHL L282 60K HL i YO
ao:\.; {f" PYRY[ 98 ¢IF:

*UCB " H MBRSY) der -, MK 44800 M B/, [ 3 /=3(:3-4 1'%

_4W 1_e HG)0) -12-4

>0 .<IL%E*7! aZiHL WH 9: EL2H2 (&G 60 a SC. 9 )XC:6Q; 21 P?F0#5 60 *CGo>HH)
E:60-#<0" "8k "0:75 P2QUK .. FGL™> N¢ DL 60> Hi@ wC Hi %G #=D0 .. FOBG {#k/L: blighé} 2 wrii-
S<C *Qg2 LHL Nl r aw_i nput "0 S(\LE0 .@0: \.(L BH..5 .&'@60mV 9: EL2H2 SQZ%Y E:%
6<0 *<Qq2 .. <F@ LH2 H EN<G™ %Hi<@ # . 1>7*> %uQF> 2 L? ;%> 3¢20> 6540 L?; > \_1?-% "
\.<; LH2 EXGHQOHD r aw_i nput 2 .<W*< 6>L: 6% E%8: )LL H¥IZ H Ent er _&'0 %H:Q
L LL%Y#5%0 6Q;H w0 P:2F(60 H %WHi@ O
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>>> jnput = raw_i nput ()
What are you waiting for?
>>> print input

What are you waiting for?

ENG™ 67 60 X&GL \/HAY %iHi0 60 *>408 —#~ # aB8&l .lraw_i nput *1?-%9: bng

raw_i nput 6< PO?YHD) r<C P2F(6) H *1J(: X&L?5*> #> LHL Nil ?0B0 NiO&K SC. .. F@ LH2 H
X861

>>> name = raw_i nput ("What...is your nane? ")
What...is your name? Cyrus, King of the Worl d!
>>> print name

Cyrus, King of the World!

XEFO \LiQO: i nput "M 9 X&L?5*> ). ;# 260V L. ( () ]:78 XeG2T %Y:

pronpt = "Wat...is the airspeed velocity of an unladen\

swal | ow?\ n"

speed = i nput (pronpt)

<l <= HL H6Q<;H SCgrL: .GL™>> \9¢8: #> 60 6QZH HE[) U2 - P HL 60 B\ A a>J(
2% HET ;60 H2Q0L wC .0 SC U2 - 2L SCOl#F  XCH248)

<g00> 6<) 2 .17<;*< bl.<nb 2860V L. ( w60 4= ).F@ 3 (8 H Nigh: 9: E:6,4nIL %HEQ %Y.

NE<OBK W< 64 . <;#nl XoH 6@ .F@ 3 (% :H E%QBHEQ %HEQ %Y: 6LimO4Q> .. H0*> Wip(Q-: speed

LLGL*> " "(#71 #k -

>>> speed = input (pronpt)

What...is the airspeed velocity of an unladen swal | ow?
Wiat do you nean, an African or a European swal | ow?
SyntaxError: invalid syntax

6<) EH:.+> 2 X&F@ \LiQO: r aw_i nput "(# 9: &0: %Q=0 #Gtk- 61?YS(: 9: E%EY?'8 EX
X&F@ bC.nd \L.L % CL %L 60 HPD)U.n> =12 0?2 RAO 2 X(%6_0 6Q;H wC P:2F(
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7,6STF) -13-4

(17#&—xC: Y/VIB) modulus oper ator
S< L <Fi*o Hi@ 260V L. EZH% 2 L?;7*> \LL Pl (99 . VHL a>J(# 60 E% '7(
GL*> 618Q1H (L 260V L. ( r(% 280V L. ( rC X&B+y. [ Jh_"7(

(—£@: 1 3(jB) boolean expression
a0: (fal se) aOHLE £ 2 (t r ue) aOHL £ 60 *Hin(

(2Hg8( & '/VIB) comparison oper ator
>=2<=, == , 1=, <, > . F* 6B#> XG# HH.+> 2L 60 *0Gh "7(9 *[C

(—"tA& '/VIB) logical operator
P:2<F( 6<) an<Bl 6<L.0 .. <> PH# () S,20 € # P:2F( .6L.02 P:2F( 9. § 6% EH?QOL
LHL *_QZH?%

(—=U!'; 631$9) conditional statement
- FO*> U%QFE 52%; *-% e40: %) H %8: .12 6@ EH?Q0L

*"I';) condition
L?; 8. 6-#; N..0 .FO*> OQTi> *dh; yHAY rTHL 60 *,20 *Hin(

(—%'& 3@)51) compound statement
6<.02 <> 6<7%- (1) aod( ri# P2F(.a0: 61.02 P:2F( b>t; 60 *d%; E\HAY
a0; * (1% EHL P2F( 6) anBl

(##0V:) block
B> *_ QI # *H58k cH2Q0L 9 E6 (771>

(H¢7:) body
(0> P:2F( UtnlL 60 60  @%> H200L wC HL *@?"
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((.H>(;) branches
1257 %8: b+QB> H2d 6] *d%; H2Q0L ¥ E%8: .12 HL 60 *C:G ] #TQL

(663105) nested
HAOL 1<t 9 E:6-#<; P2HL *c%; HQOL it .Fit> Y (L EHIQ—£0 HL 654 HQ—t0 wrC
% (L *dl%;

(M™"9[(:) recursion
(WVL?- 0% $?7/>) a0: %8: U™ HL 6@ */ih *1.7-%

((AJ& ME(c) base case
FOHY9H) *12<=U2 <€ 6<) U<IF> 6<Q *Q<iY9H) "(#<5 wr<C HL *d%; CcH2QOL 9: E:6-#;
L?;*7!

((e)d—: M™9[() infiniterecursion
<. <OH*7L#n> af'” 60\ )86 #: F@™> *12-%Z HL?- *Qu Y% cH?V 6l 60 */1#
L?;7> %8: P9 Etk- v (60 %IF> NeBL%O #=01*0 an Yo

(?0Bl) prompt
LFOLH2 HALL 67 .C2Y*> %ihid 60 6@ Etpl y;: wC



I\A, XWN

-A%NEG( G):OH
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4GP XaGkT> SUEX<=> & <125 ). <; 6<OnY A<bl 60<; FY EG<pl HL 68 K2dPE76
> PH# 2 \LL NEDL *pT > D7(1=F5).060-25) $IFL 5 60 */1%5 . .FQBG *BL26>H)

..+ )CHAO0L 9 E:6(77 1> NEL 1 \2J( 60 XEF@ *OH) § /1% XCHL . py bpl St HL
*< YO CHOV 6 H "< 6I2YSL: PHA HL .. FLLYYH 61601 P:2F( 612 .FFR &% H EWLES &
XG> \L4nQO:

M HHC, 47 -1-5

6,75 R H0QL *$HH *075 P?) 76 )XCAL%E \L#nQO: P?FG# 6@ H 60-50" "8k 025 9: *-%)
#0 2 X&GL* <> an<Bl %600> € 60 $77/> £ 60 FO*> &5 E.C.8 H_+> )W *L?7-% .. I\L%@
XUH*> Hi@6) cHin( wrC 9: *Q?Bg P:2F (60

e = math. exp(1.0)
hei ght = radius * math. si n(angl e)
CINCIU% 194 H B+ P2RASH )XC6Q; 21 60 * /125 9: N (4G #:
301HW\D)# Kw:1@6 H <=1 2 . <FLLY%Y9#) H E%CLic+> 6<@ X&<BO?F) */0:25 XHL . py # )opl SO HL
S LL%YZSU) H PD @™ #B> )\UCL wC %/ ; SQZY #) 60 a0: a'™#B> "I )Utl> S&.2. XeH™>>

i mport math

def area(radius):
tenp = math. pi * radi us**2
return tenp
r< b<; return H20<OL HL6<BEQ! W< wCHL #: )XCAL%@ LH?-%) r et ur n H2Q0L 4 Sng £
6<0 @<0: \.>) 6>L: HL 60 *3Hén( 9: 2 L%Y%W) "5 SC. 9: &22w *F/CH2QOL SC..a0: —)*"91: 317 &
CGHNLDMNITLH 4> UG #1257 L?; 7> 6LH 60 *5Hin( x.S@ \LiQO: *Qu YUl H: . +> P:2F(
X&BO?H %56VJI- H "l SO X&L?75*> SCHER

def area(radius):
return math. pi * radius**2

H2Q<OL .<F~ 9: \L#mQ<O: .L90*> %5\L£0 H *Wl J&( t enp P?)7G *(g?> E4C%E0Q> )% (L E?0 9:
a0 _am> "g?> *V/)HL )L%GY H%g 6-#; wCHL N:.(@ %G 6@ EH?d6) r et ur n
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def absol ut eVal ue(x):
if x < 0:
return -x
el se:
return x

%8: 8= 9: *[C#=F5 ). HL H%g 618Y2L *d%; yHAY wCHL r et ur n cH?2QOL SC: 6@ 411 9:
> P SMC9 cH2Q0L EX%8: P2.0 "W )L?; %8: *[( 6[F: 4-0> 61 L?;*>
JLU<EY Hg (- 0% PD 60 \8Y (&G .125*71 %8: .12H 6@ *[[> %G ) r et ur n Q0L 9: ./0 60 E.@
L2;7%\ o ] 7%

H2Q<OL r<C 60 65440 S[7> E#GHEB> Ni75 6@ X(?; S:7k> a@0: %=1 HL6 B&Q! *(# w( HL
UtD EX ..IN.; XQ-return

def absol ut eVal ue(x):
if x < 0:
return -x
elif x > 0:
return x

P2.<) "l#<5 2 aBél aOHL #65%; 9: N:.Q (4G . ;4 ¥mV x %Y: %09 JaBél 260V 6% St
None NKI6<I ENz<2 H:.+> )*Qi YR H..+> )CH?V SO HL .. 00> PH# r et ur n H2Q0L 60 P . 4OH
et e

>>> print absol uteVal ue(0)
None

06x==y %'616x>y g'AB 44800 conpar e <IA SA4Nt >i pS:1-5 1"#
g1 fix<y ¢

7,6#£/0;$-2-5

L <GL*O NI EHi<@ 6< 6<0 .<60? 12 0% F0 >4 "5 wC 60 .&L2Q) .CH #7; UG HL

"% SQ<; 21 6<0 PEF) 76 .. <COQ<; 2L X<G *[T20 125 ). &5 8 \L.L NEDL H 4GSWE75 %Y: S&F) 76

EiGik- #I EX<ué cI[<i>2 .(7; 2%02H E%Qu&) ER?;L 4 a0: S[7>).4F0 %2%; H WhHN
854 60;:L *0F/> E4GHK- 2 %8: PH9
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B —w"BISN) a5@6 P:2F( 4 *[&F[5 & \.&) 8 E66>4%) q/0% LH?> HL =0l H2uF>6
T<hd 9 *W<CUR] ;: EW0 *1t2d *1#>9 WipQ-: 9. J#R08: )6>H%) * 10 L /0% 9 .G X&CL™>>
a0 PPIUGHL .0 r 20 EfGa7By PL%WA " "(5>9) 2 649

2 (X1, Y1) CKPQT> 0 6<kt! 2L Pit> q'<VEL .<bG?-*< L <GF) 3U<L )™ #1> P:2F (6!
# a0: W% 6"V SO NHPJ8Z gk 6) 682 # . .4F8 .80 H (X v2)

distance = (1. #8%g)" +$(( #*,)-

60<;L *'[<; 6<° .04 di stance "I K0 P HL X46L O4T 5 60 a0; P) U2 NeY
B< U5 (0 Yl HiLErs) EXG*82- 2 ((GHO>H) SEL2H X8FG OTi> .04 i (L P60 .. ;4
..FOBG

2 XA<GL = *Ci<71 U)o Heck =" £ =10 XEL%5%> & 60 .FQBG 6k+| 2L (GEL2H2 )UtL> SE HL
LKL ER ( ER.+> 60 @0; 6'VE )*Qi Y . +>

XEBLF)H ™15 *'V: 57K= X4L5*> HIE 6

def distance(x1, y1, x2, y2):
return 0.0

for _<LLY%Y*< W) H %mV \H?7G 2 _F@*716n0f0> H 6'V4L )" 9: 6TB! SC. 6@ a0: 2$:2
T<d\.<8)8K H "l4<h 6<[FC: 9: bong X8L25™> #> *F/C . .F@™> 1@ 2 @0: aOHL E?0! 240, 9. " St
XEGET1 ™ =(>9D H PD X&F0

XGFO*> *12-%2 61771 %lLa+> £ HPD).C.8 "I#h " "(»% a=8

>>> di stance(1, 2, 4, 6)

0.0

S<C L2 4 W) EL2<T( QVEL 2 3 W) *+1 VAL % )XCALH 4T H iLee> SE &

%<8 6<0 a<0: J 7<= )"l w<C " (BN Ne_FG .(3- 4- 5 %I$: # *1'D>) - ;#™> 5 6180l )\

X&L .0 H aOHL

BLi<$: 6<) %2<; X&L2<G*> U 2 a0: 260V E?0! 240, 9. [ 60 XC. ; S:7k> #1F: #

<G HL i<k - U<Y: XE<F@™*<> ™ *(5>90 \HE2L H "145 )%8405 6'*%> %G 9: . /) X&F@ .@ 5?k- PLY%Q
-\.; 6L4$: #8-: 60 *k- HL- a0: *Q7Bg 6~ HL b[§> 6@ X&LL*> #).CL >H 6uo,
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SC#o a0y, - y12 x; - x; EKG<Sins PL%Q :. & )6n0fo> HL *+kF> N#Y S§,2:
XEETI*> =17 H 4= 2 X8FO*> \g—* dy 2 dx Nl 60 *Qg?> E4GUE00> HL :H tilLé+>

def distance(xl, yl, x2, y2):
dx = x2 - x1
dy = y2 - yl
print "dx is", dx
print "dy is", dy
return 0.0

SCHL ..<;# (0. 0 *Q<BYR H..<+> 6<0n;: 2) 4 2.3 L.<(c 0 *82%~- ). FO*> Hi@ "(#5 %Y.
NiDL 260V H?2d6) H 6n0f0> S&.2: 2 \L%@ aZithL *QOHL 60 H 4GhQ>HK " 60 X&7=1*> £ cH?V

LHL L?82 *OHW EM - _F~ #=F5 cH?V SC %} HL .a0: \LL
X8F@*> 6n0%0> H dy 2 dx cHfFI> %?71> RAO

def distance(xl, yl, x2, y2):
dx = x2 - x1

dy = y2 - yl
dsquared = dx**2 + dy**2
print "dsquared is: ", dsquared

return 0.0

(46 <9 X<C\L@ L )XIL2 60321 bng 6™"%> HL 66 H pri nt H2OL & 60 .40 aul
11782 =1 g QU HL B: 1G> 658 SO0 HL 9 P> Mg:3lL # St 61 6dn;

XEFG™> *OHH (. 34 25.(4) 60) H *82- 2 XEFA*> %8: H 6>t &. 1> 6""> SL: HL

2 61<00> a<=B sqrt "IG & XEE*O )Xe<; ) \LG LH2 H mat h U2IE> WY: ati=! HL
XEFQ \LinQ0: 6 16Q! P LYK

def distance(x1, yl, x2, y2):
dx = x2 - x1
dy = y2 - yl
dsquared = dx**2 + dy**2
result = math. sqrt (dsquar ed)
return result

9 b<ng Hresul t H.+> 82%*> cH?V SO %} HL .a0: Ni75 475 HiQ ). F@ HEQ 6>4%) %Y:
..6F0 —#" ret ur n H2Q0L
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6L<P: H <@ <- 2L &0 wrC#=F5 LG 6% %G HL ). &F@™> 65400 SQ; 21 60 %2%; 6@ *Qg2

2 8<BU?F) H E%QYHN <@ ci/ky .<8.?5%<> ) <{LHD a<OL 60 E%Qu&) g ll5 6@ *> FG .. 47!

HL @<g2 I 9 ELKI9 <™ <) <L *<a(AL q/<0?) L<F%z ¥Ti%d SC 9: . &FG *CLOU[ ;:
.-FO E%&Y?'8 *CLIVHL ;:

a0\ >) U9 HL LK%z SE E .60 cH!
<G HL ..<CH2D L2820 H *[ 20 C:%&d05 N&Y 60 N&Y 2 .&FQ 9430 H HEQ 5> . +> ot wC 4
; -867- "'k> k- PO %72 bo> 9: 475 ). ;8 60;:L L?82 *(tk- %Y: 6uo,

LQL*> 75 cHPV SO0 .. 8FQ \LimQO: *Qg?> E4C%E00> 9: 6k0:2 %iL#+> EH..= [a=8 5
.- GFQ *OH%) 2 —¢~ *82%- HL H #=ID

6<Y.F~ CH)<OL # .&F0 L' H tGaBH.L .&L25*> ) . F@™> Hid 654 .(.(L 60 S&7C .6
L2HLUSH? 5 L 6>4%) P 12— 60 *H?V HL #=F5 #: ) . &G7! NiJL: § 0% cHin( HL H

7-3RF" hypot enuse <i A /=i #7n@) 600+ A /Q810 %=FB( U, 5 :2-5 1"#
MG2 A2) >CIE - PO7F#80 7 2., A% "1'6i wat+ S (| PEF *. >3 #5' . *CB
KB T By >3 #NG SKS, K Y]+ <l A= g . (R

ZW#$5-3-5

U< (L "(#<5 P2HL 9: H "U<h <l .<BL?5*<> #7; )64 60;:L HeuQl .8 P?F@: 60 H?dP#76
L2577\ 6ot ~D%I6 *C4:25 SC. .. &FQ *17-%2

B2 L% 0HPD  do> E2H E6k+ 2 UL wC %> 60 a;?L X8G:7- */Wh # )Ut> EUl
..F 6n0fo> H \U.L a'"#B> 6k+ 2L SC: 9: \L#mQO:

HL *<k&o> ekt cpQT> 2 yc 2 xc %<800> 2L HL E"<@%> ekt cikp(T> .<6F) 3%
6<k+! 2L q'<VEL ) %% 60 @0: \UCL %4/ ; PLY%@ ;.6 U2 N&Y .a0: \. ; \he—* yp 2 xp EIGHE0Q>
1.GL*> NEDL H HEQ SC. 6@ XCHL di st ance N#6) */l# 61QTn; 27— .. ;87>

radi us = di stance(xc, yc, Xp, Yyp)

:a0: P) P_LLY%Y% 2 %/ ; SC 9: \LimQO: #) a"'#B> SQHL N2L NiY
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result = area(radius)
return result

XL "0 SC P2HL cH2QOL SC: NAJL: 9:

def area2(xc, yc, xp, yp):
radi us = di stance(xc, yc, Xp, yp)
result = area(radius)
return result

(X<CAL%<@ 3<t%/5 H PD Sn<g 6@) ar ea " 9: H PD P:2Q) # XC.&>4 ar ea2 H "([# SC. #
- 3H60;5:L 1?82 L7%5%> S5 NEL wlH "I wl#=F OT > U2> rUHL LL "e75

B )<L gm> 6O *<CLIUE[<;: 2 6/<0% a<=8 resul t 2 radi us *((?<> EGH0Q>
XEFQ WOV I - " EAG*L7-%2 J&a%s £ H PD X&L25%*> LU Hi0 6>4%) 60S&76

def area2(xc, yc, xp, yp):
return area(di stance(xc, yc, Xp, yp))

Yci] I; Vén AB *430C. S,0F ', s ope(x1, yi1, x2, y2) >J:3-5 I'#
S i >3 [0 - >y #5 81F A= g ", (x2 ,y2) (x1 ,y1) %:0 -5
I; {*+5 | 2AB*4(B7-%RF' S,0Fi ntercept (x1, y1, x2, y2) M@23

~0n 7*41- g . }U

*1-8 [§;$ -4-5

\.&) & * 10> cinOto> PLYQ *nT> EX) § '} 60. FLLYUYOH H > 20 UlLe+> _FL25*> "%
Ui> EX .a0: g o> (7% P2HL

def isDivisible(x, y):
if x %y == 0:
return 1 # it's true
el se:
return 0 #it's fal se
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6<) 68n<; BN H *,2< "< Ni<l 60 @0: U?7/> .. ;8> i sDi vi si bl e "([# SC: Ni
PiELH LLAY* > HO L 1 H.+>2L 9 *[(i sDi vi si bl e " ..FF0 J¢TQL %-/ * ct: 0
- £ a0 R "Tly % x .GL

H "< )a0: * % chin( riL?-if *d%; H?00L 60 a&/g2 SC. 9 \LimQO: # X&L?75%*> #
XELLYUH0 H PD &78+0B> i £ H2QOL 9: \LimQO: P2.0 2 X(%0 %5\L%Z

def isDivisible(x, y):
return x %y == 0

1.GL*> P#ilH .(.8 "0 HQH " " T0 S

>>> jsDivisible(6, 4)
0
>>> jsDivisible(6, 3)
1

21255 \LmQ0: *d%; cH?QOLHL § '} *2 "%

if isDivisible(x, y):
print "x is divisible by y"
el se:
print "x is not divisible by y"

..F0 60?02 SC. 60 66n; E.Q SQ;?L6):H#7; @0: S[7>i f
if isDivisible(x, y) == 1:

aBil Not .19 qBL#> B

x £y £z 2'AB*2450C S,07F ", i sBet ween(x, vy, z) >J4-5 I"#§
A-g. 0D ,0cH & - 1661,

0FG akb @M :,§-5-5

"9 SC. L4060 . ;# § 48 (f; 1 .C60-2>D H P2QUK 9 *[ 20 q(?7 I>409 #=F5 )P2F(th

6<0 H E"<&™ %G .8175%> P#9 ST q'60260 *F/C.a0: b># *BC?16>% P#9 x~C 20 q(?7 1>
9: \L#mQ<O: #<) #<=Fh . <L25* <> \ <5 60<; 2 P?RE#<S 6<0 E:6<>4% <G .. &F P#) )a0: 6n00> bl
9 EL2.<0> Li</5 60 #7<; )"<g2 HL) L?<; *BC?190) .(:60-7>) P9 S # 6@ P#9 9: *(iG*Yz(2
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<G UMQF@ H ... 246rBIL )e2> ).&'0 6onV P?)76 *{G."2 _&2Q0 % .(HL %8 cH2Q0L
(la0: %8t %-D SC. £

*[C2) a0: *=82% blig SM75)\. ; NELL x8FHS Shw - 07 Hi) S&,2: 60 #(L: SC. chl:
<C X8<FH” S<hw _<HL . <&+( <1/ 6<[FC: XH* < (.a<0: W2eA40 X'( P:.F7ulL S§2: 9:
PD 9: SCIH<FD (. <IL%@ %2%; CHBHH # %526A40 X'( q&,2 P:.F7iLL 9: EH#BI £ a0: P:.L*$HH
H PD cinl: P.IL RI; ).&BG cinOto> qe$hz PH%8 HL %Y: .L?;*> L ~05,6( ¢ U P:?F( 6)
a;L .467-

LL5FO FCCHED 6 .(:60-7>D P2F@#5 60 *CGHA: #) 6@ X8G.0 EN.C. £7; 60 6[F. EX
3</5 LU<@ XEG:2<~ *<COH. H *Q<a Y a<#™ 60 \. ; 30/5 *SiH "5 9 EL:../5).4GL NN
6<0 *(6"e" 60 a0: *(#8H. b>t; )30%/5 60 N?=m> SC: 60 .a0: E?+"** 3%/5 x( 68n; )*Qu Y%
aBil .&m> PLFT */g2 E2+ 3005 wrC LI\ 3/

I _;#1frabjuous 60 EN %G 6%; EN a0: *(nV :f r abj uous

60 U<Y: %< (L Ld 9:..0%<; \LHD a@0: S[7> .¢Fd 210B8 6>tla0, HL H |22 30/5 %Y:
(0L .8G:?- H %9 CcHin( 60 66n; ENG™ ).&FO & | *SHH bH?Q04Z 30/

0!
n!

1
n *(n-1)!

HL n J%$ 4 a0: %% n H..+> %G btH?0Z 2 a0: 1 )o L. ( b8 .C?Y*> 30%/5 SC.
a0 0! HL1 %% XGPD21! #2 %% L?- 602! #3#a0: W% 3! SCUEF .n- 1 b0
387> 6 W 6 18QL T,

E<) X<G P2QUK qotll w<C . <QL?5*< $27/> ) .4BI?F) H ENG™ EQUYH 05 . &L2Q0 %Y:
-4G?- 6<82)> *<"8 *; I ) .a0: "W EfCHQ>HK PLUA OT > N#Y SE,2: .. &BC?F) PD *#9H:
LU&Y*> UQ>HK wCfactorial 60 .;

def factorial(n):

XELL%YYH) H 1 @0: *240 ). ;4 0 "5 PHYHD H:+> %Y.

def factorial(n):
if n==0:
return 1
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L <8 BN *QEYH *L<=%2 (L0 B (a0: 644 § #8 a7By S() cH?V Si: %é} HL
X8F@ %% n HL H PD) RAO 2 X(%Bl n- 1 BIH?Q@Z PL%@

def factorial(n):
if n == 0:
return 1
el se:
recurse = factorial (n-1)
result = n * recurse
return result

" <5 10 WY .a<0: 9-4 " "<TIHL count down "[#<h _<[2H 6) 6&n; 6>4%) SC: E:%8: . 124
X&N .V 3 H+> # H b(H?Q04

a0: n- 1 bH?Q@ K. +> qnOo> 6@ X&FA™> UinlL H N2L g-#; )a0: 0 34T> 3 60 1D 9.
n- 1 D<CH2QBH H. . <+> qn<Ofo> 6<f X&F@™*> UL H N2L g-#; )a0: 0 34T>2 60 #1109
ao:
D<H2084Z H. . <+> qnO#0> 60 X&FE™> UtnlL H N2L q-#; )a0: 0 34T> 1 60 #1D 9:
aln-1
P . <LL%Y%) 6<f X&<F@*< Uknll H U2 q-#; )a0: E2B> 0 # 0 60 #1D 9.
a0 % (L *QnYH *L2-% (4G P2.01 H..&
\<LL9Y9H 6<H8QI 2\ o< PSP ). <H*O 1 &0 WK 60 ) n HL (1) *QEYH K.+
L?2;%>
L2;72>\LLAYO 6812\ .5 JUB ). ;87> 2 #) %% 60 ) n HL (1) *QE YW H..+>
6<) *FQ<uYHIH.+> . .CL*> 6H8QLH 6 2\ ;5 JUS$ ). ;8™ > 3 A% 60 ) n HL (2) *QuYHI K.+
LLY%Y*> 98\, 5 *12-UZ 60 */i# S.2
). <GL*< Pl "[#<h ERG* 2<% 9: E:6< il EX 60uK HL?71 6@ H 6)10 1-5 b[; HL
X&FA*> 6u™ J>

__main__ | |>

factorial | n—> 3 recurse — 2 return—>6 b

factorial | n—>2 recurse —>1 return —>2

factorial | n—1 recurse —1 return —>1 |>

factorial | n—0

1-5b[;



69 €% 31H\D): ke : I\A, XW

WG HL..I\. 3 \LIL " "0571 *CGPE[& 075 KL27!HL Tt qiik 6) Qi YO8 HLé+> D205
HL 6<6 .<6F@ 68% .@0:\.; .47 recur se 2 n q'0261 66 @0: r esul t *Qi Yo H.+> ]
L2371 %8 =0 y. 190 q-#; %9 ). .1 1282 resul t 2recur se *'0> EAGH00> %-D J4

o,lIQF 8 gd”-6-5

X<= 2 (8<% (%0 60 .L25*> #: a0: 466> P . 12— EX \H ¥ )%8: .12H PL%@ UtnlL
"< <0 FLR-U2 60 £7<; *Qg2 X&H*> xPaFE7d: # " "=8w H PD £ 6@ LHL L?82 *; 24 .L?;
E#<86<) SCHH . . <LLY%Y* <> %) XG H g OfF> %lLt+> 2 .FO*> Hi) @OHL "% .&F@ 3% ).C.&OH
GFAHN( PD 9 )" (5 EX%8: 120 PL%@ UtnlL

SU75 ). <CL%@*<> He@ P2QUK Q-0 ™8k ™0:25 # 60 *1#>9 H \/2H SC: Sng #7; até+™ HL
PoQ>: H "< P) LU['7().C.L2-%*> % H mat h. exp & mat h. cos #7; 60 *Qp2 ..CAL?7!
P20k qQ-#0" "8k qiTQ0 60 *14BE %9 ). FFO™> HE #=D 60 .CL%O*> 3% 47 47; ..(L%O*7!
INL?2) *0?7- PEBL?16>HM) ) . 160 ; 2L H

HL 6<1271 B0 . <BL?-7< < H PEEL?- *<025 9. * [ 47; 60 *0p2 EX a0: H?dS§76
H U< CL Lo<( %< Lo<( <G EUCFK™ "<T0 6<0 X&Q<;?1i sDi vi si bl e Nl 6] */5 # 4-5 **T)
)(-<@ *<CLIUA[<;: 2 ™ "0 <)) a0: aOHL " SC: XC. ; S:7k> # 60 H ¥ ( L%*> OTi>
X8RO \L#mQO: XG %0 PD . @ 60 PL%@ \& [ P2.0°H PD X§.75%*>

E#8 60 ).C.40H *Qu Y9 *17-%Z 60 6@ *Qg2 .a0: CH?V S&76 6) "l *Qu Y% =175 EX
9 RAO 2 (.6L*> 280V ql&Ql) .FO*> Hl *Qu Y% *1?7-%2 60 .&F0 3% %8: .12H PL%@ UtnIL
a<0L6<) H n b<CH2Q04Z XL25%*> #0 )NH2D aOL6) H n- 1 bIH2Q04Z S> 6[F: 3%Z 6w ;. &0%AI L?-
. GGL N#RL HHEQ SO 6025*> ) n L. (HL 6 0&QL PL%Q %% # 60 a0: 2%$:2 LH?> SC: HL x/NH2

EL# (%8} *<70 X&<F@ %<z 260<V H P "([# v P.10H P 6) P2.0 6@ \2H SC. 6Qn,:
la0: SE76 Ml XCN. &4 xP#Fe7d: # " "=8w H PD # 6[F: b&.L #: )a0:

#Y:G *',h7 -7-5

).<B SQ-£0 P#0D 2 64! EGNiY PLL 26$% E:H) *g?> E64800> & # bng Utt> HL
XEFD %070 H 6> 57K- XEL25*> PFA: & )XILUA \LinQ0: *tk- a=8



184 8945 %_ 70

def factorial(n):
if n==0:
return 1
el se:
return n * factorial (n-1)

B HT; 60 XEFO*> \HimO #: )XHL 6>4%) -0 E%O\L%aZ EX E%Qué) *YLH) RK SC: 9:
BO1 JFO*> HEQ PH6>M) . C.CL \#YUG .. &FQ \LmQO: 6540 20%V qTBL 9: .4GL™>> 6/075 H .0 *Qq2
(90 UW\LY%AZ H PD L&L2%5%> )a0: Xel™ (L% etB™:

H %<9 30%/5 60 @0: fi bonacci *$HH "W )*Qu Y9 Utl> SUU?7/> bH?Q04 9. /)
a0 HL

fi bonacci (0)
fi bonacci (1)
fi bonacci (n)

1
1
fi bonacci (n-1) + fibonacci (n-2)

L?;7> U.n> %09 cH?VED " SC P00 60 PD q78% 4

def fibonacci (n):
if n==0o0r n==1:
return 1
el se:
return fibonacci(n-1) + fibonacci (n-2)

S7> n <20 WiLi> ER) *Q™ ). 6FO Uil H %8: .12H .&FQ */0 _&G:2T) %Y: #IFC: HL
FL2<= U< 2L <G 6<Q . <BFQ UL U<Y: PicFaTd: 40 " "=8 21 e40: % #:).(7; F&Y 940 aO:

a<0L6) H 260V 1:78 XG # 2L PD PL%@ 78 # 6@ a0: 2$:2 \i D ).FF@™> Hid aOHL *Qi Y%
LH2D 4G

,JSGIG UF; 6 *00#§ -8-5
[ .QL*> *gimk: 6 )X8FQ *OHW 1. 5 H.+># Hf act oi al "HH# hY.

>>> factorial (1.5)
Runti meError: Maxi mum recursi on depth exceeded
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KF> @< i /.58 S8 L% 6177 1 L OH*> %ulb) #=QL*1 a1 Y% rC 6én; SC
SE2 HL .. <FFA* <> X<Y H #<Fn> @™ n %iLi+> 60 @0: #1FC b[1> LKL L?82 n==0 a&/$2 HL
S<E:92a0; 0.58%WH n K. EN*?-%H .@0: 0.5 # WH n K.+ *QEYH *L?7-%
- OH*71%mV 60 \sY (&G #: L?; > %r 20 2 20 H..+> 6uo,

X&T/5 ERE( Lo<(C EH %< He@ B0 H fact ori al "M X&L25%> +XHL J4TQL 2L #
H\H Sé<2: .. <F@ *<OHK) H L?<- EfGP#>?YHD %21 6@ X(%BI E:61?Y 6) H f act ori al # 2 X46L
XUH8Y> ® "8 HL H N2L \H SChEF .a0: Hi- 0 SC: =00 9: *70 2 . P> x4 " Hw

(1 .<F®) *<pT 1> 280<V H._<+> W21 # WQ>HiK %21 gqBlE+> ENl t ype "I 9 X&L%™>
*<OH XG H %Q>HiK PL2) @anl> X&L2%5™> )X&FA™>> Hi@ %?$?> SC. E2H % # 60 U™ X&F \LimQO:
XEF@

def factorial (n):

if type(n) !'= type(l):
print "Factorial is only defined for integers."”
return -1

elif n < O:
print "Factorial is only defined for positive integers."”
return -1

elif n==0:
return 1

el se:
return n * factorial (n-1)

P#19 6<) #<C) .<F@*<>:.8 H 260VHe} L. (: #n> ad" S&2 XKL #n> a#' 60 # PR
—#< H * Gk - N&OgK 64000 )ad™" 2L %G HL .H *nF> 280V L. (: *>2L 2 (B.FA™*> U#i}A 6li8>#(
LLLAYFSWCH 1 OTI>HL#).G.OPFILHEN PLY "} 6[F: EX 2 .FO*>

>>> factorial ("fred")

Factorial is only defined for integers.

-1

>>> factorial (-2)

Factorial is only defined for positive integers.
-1

2 a0 anl> 280<V L.<( r<n 6<0 X&LL* <> \i D )XEGL N#BL :H < OHM) 2L %G #> %Y:
> PHAK a i Y9 60 X8R0 axldT XaL25*>
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P:2<F(6<) U2 Bl<; 2L L2<; > Lot 2(jest *CtY 60 .CL™> Pl H *(?_: 6% SC.
<FUTIRO aculto> . <FE*> HED SODURL ;: %CLi+> # 60 *0g2 6% .0 9: 2 .FFO*> b7( Pin=_I
. 1950%> S[7> H .0 *QOHL chnl. 4GP#n=_1

7,6STF) -9-5

(' 301HN\D)? k:(6) fruitful function
LLYZS%0 H EH. . 4> 60 */i

(=)""91: 307°&) return value
a0\ 4% W rt*2-% bVi" 960 EH.. &

(Mx@& !Dh)&) temporary variable
\.&) & qnOto> r(HL 6kO:2 K. +> r( E%ONKE-* E\. ; \LiQO: %&0Q>

(J1'& 7%) dead code
H2Q<OL 9: .</1 6<@ &<0: S<C: %dic— 6<)_J<'}: 2 L2<; *<71 %8: \iY (&G 6 640 9: *(7Byg
a0: 602%Y HY% r et urn

None
P#>?YH) EHL L2%<8?> r et ur n H2Q<OL #C 2 LH:.<[ L<82 r et ur n H?2Q<OL 60 */0:75 HL

- LL%Y*>% H None N#6) E\z2 H:. +> P20 )aBél

(—""8$N a5(@c) incremental development
09 *[ 20 a/kg 6AcH?V SC. 60 )*CLIUE[ ;: 9: EHLL?- H2uF>6l 6>#% /07 6%d i
L?; "= 2 62¢$: P9 %G HL 64%)

(MQ@:311) scaffolding
aBgl 6> *C#K qTBL~8 #: )\. ; \LimQO: 6>4%) /07 U?d HL 66 E . &

(—D%!6) composition
Yo CL >/t P2HL 9: "85 wC *1?-%
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(?(je/t) guardian
FO*> alic.> 2 L FE*> *OHM H 6>4%) SOhDUR[ ;: E4G.>D" "8 60 *d%;
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gL US7( HIKS .. 12 %o \LinQkO: EHY[S (<2 E%ORAL?- a=8 j '} 1615264
0: )GPKBL 40 L<FEL*> NERL *("H 60 £GH526M40 60 a0; EHG k- 8% P2.) 6> £ PB[C
6<) P:2<F( (8<6 6< <G4 q 18 HL L787> EiGek- 60 .&;# 60;:L 68% 04 ..1\8H( PD NeL:
HPBA>5E 6< *GLHA0OL HL \énQ;: CHRV HL 60 @0: RC2I64H SC: 6['1 )L2;*71 5> 4524454
L2;7> 6tk- 920 =(#

6<0 5D 9: 2 .07<; %< H<; D Ui2akot@ HL ERB[S US7( NERL > 12~ #1477 )bpl SG HL
ea405 6<12_~ DA[<iE % RY K0P 1T H . +> 60 (907> ). IHL 6,24> ST #) ELKY SéniH: 164400>
a0 ENL2.0> 6™ HL £ 6) *0%)0L y97" 2 1>

5, . LA D, 24 -1-6
a<0; *1lig *<7( 0> 1<t 6 4B w0 % " "& P2 HL ). CB0ZEHL 60 H2dPE76
30 H 7L< UB0Q> 6<) Hi<BH: 2) <GL*< WiBH: _(. 8 H..+> 6] H L282> 400> ).(. 8 Bl

(F@*>
bruce = 5

print bruce,

bruce = 7

print bruce

2a<0: 5 PD H.<t> L%;*¢ —K bruce 60 Hi S&,2 %9 )a0: 5 7 6>4%) SO *82%-
R .(.8 - 6] SQH " )a0: \.>) pri nt HQ0L S§2 %-0HL 60 *0>40 a>J( . 7 N2L g/iL
SE<T6 A<BL <ENL<; \LL " "C#71%kO wC HL 2L %G #6*82%- 6[F: @'( 2 L?; %> *8%- —#~ &
ao:

a0 \.; \LL Péil a#" HL?270 wOHL Hi(97AL = (g)d #0FC HL

1-6 b[;

H2OL <2 J#BQL c#'7( r( 6@ a0: X=> HitBl § 'k> SC 6Y.F~ J4BQL =on> HL
Hi&<B) 2 . <F@*<> \LimQ<0: #BQL EM) (=) E24B> a>J((9: P2QUH %09 )XEGL ~75 XG 9: H E24BS
aB§ H?dS(: 60 L?; 6%k> E2:B5H2Q0L r(P:?F(6la = b 6)6&n; EH?Q0L 6@ a0: \. Fnl%
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aa=a7 IY; CHSBHH HL Ukl> Ex< 6< 4B *,2 a0; WF*(:118 E2B5 60 St U2
a0 ¥} 7 = a2*ga = 7 HNOL PAKHLH)a0: 7 = a VD

).<;H aa=ab #S$#" U™ HL <Y .a<0; aOHL 61476 E2B5 H00L *$#H HL SEF) 76
t>: 1950 WK XG 4 H %00 2L .L25%> #BQL H0OL it P2 HL L?) .G:2- Wil b # & 61476
- FIE7) @' SE7G 61 6476 .FOBAL Honll> #=D)

a
b
a

and b are now equal
and b are no | onger equal

5
a # a
3 # a
U< (L #=I0 SCHEF) )LHD™*71 L?8260 b H..+> HL E%8805 #: .GL™> %8805 Ha H..+>N?0 -
a<=8 *nmp> E?_: \inQ;: 9: E%Y?'8 EX )*BL?I6>4H ELCPHI 9: * /I HL) .. FOB&L %% XG #
(.: =4 <- béng9 L?;*>\LimQO: ]#BQL
UCLa<t> Y. X&<F@ \LimQ<O: PD 9: 5#<8Q™: # .04 : )a0: _&m> §'}: 6lFY_F~ J4BOL 67 %Y:
90> H25L UL "I 2 *(81?- 240, 9: H 6>H%0 . @ ). FIiC %8805 S%[> #6%&00>

whi | e 0;<0G -2-6

HI< 5 b<7( Ni<BL E%< @< Y% 9: 6<@ H count down 2 nLi nes qo#il 2L UK 61 #
HiG<BI <[5 b<7( 6<@ #1D 9: .17 7> \ &> 301mb &L #66>4%0 61?YSL: XC\ (L ). FF@™> \LQO:
. FO*> XG%Z PD PL%@ %\L#0 E:%) PH9 qpép- SC.F~ P2 )a0: FiH

a0: whi | e H2Q0L )X&F@ *OHA) XKL . pg 6@ E:6pép- S&2

T 8F8*> whi | e H200L rC# H count down g% 60 6én; E"&™ #IFC HL

def count down(n):

while n > 0:
print n
n=n-1

print "Blastoff!"

aB8 *Qu Y9 " SC XL {F H *QuYH) *L2-% £ 60 £1D 9

.- <GFQ \LimQ<O: )L?<; > P#g) *B&'_|: P#9 HL 6@ H?dP#7G H whi | e H2Q0L .&L%5*> #7;
6<dn *< .SAXE PG H 1\ D2\HD = Hn K.+ )a0n > 0 60 *0 & *F/L .0 SU
X\.[ "7l H Bl astof f! q7'0).40H 0
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T GF8> (L *H?V 60 H whi | e H2Q0L rC E%8: .12H #IFC: HL

1 # 0 PLH2) &OL 6l 2 5%; *HH:
S0 %8 HE./HQ0L 2?; Hi- whi | e H2QOL 9:)L? (0) f al se 5%; %Y. .7
LYo 1 g™*%> 60 2 S@ %8: H 6.0 HL L?8?> C:H2QOL N¥75 )L (1) t r ue S%; %Y: .8

PEB[C *_QH?<5 EHL 2 .<L6<QZ%Y H%g P:?F( %9 HL 6@ aO: *5H2Q0L N¢75 6L.0 9: H?uF>
..FOBG

<28 U2 g< "> 60 6+ w0 cH?V 60 N?0 g% 9 ). P> HVe wrC H .12 %2 SC.
6<™" P2HL CH2Q<OL ).<;# f al se 6+ *OHK Sé,2: HL S%; %Y: 60 -&FG 68?5 .a@0: \.; \LL
257148 Y06

6<+'"* 2L?; fal se Sh; &=l 60 EH?d 6)).GL %8805 HH..+> .F~ # r( .0 6+ ql.[
6<Qny (we)l—: Ve a# SO 6060 )L?;*> Hh[5 68476 EX) 6+ CH?V SC. %k} HL .. P
L?2;%

n H.<k> 6<Q XEEL*> %9 ). (507> P 6+ 60 X&FO a7 X&L?%5*> count down LH?>HL
0 H.<t> 6<) NERLUCO SCUECF L2<; *< %<t ™20 Hi %G 6+ U?d HL 60 X&F&I™> 2 a0: *GirQ>
LY%@ il H 6+ PL2) *GHFQ> P:25* 71 *Q"™"H 60 LH?> *-%) HL .X&OH™>

def sequence(n):
while n = 1:

print n,

if n2 == 0: # n is even
n =nl2

el se: # n is odd
n = n*3+1

W< WS> 6>L)L?; 1 H %% n 60 #BD % 6+ SCHEF )a0:in 1= 1 6+ S(: 5%;
F0*>f al se H6+"" Sh; ai" Sl 60
Li<Z #<C 29 RAO 2 .<F@*> —#~ *82%~ P:2F( 60 H n H..+> 6% )6+ E:%8: H %G HL
CHin(HAH.+> A LN %Y 2L2;*> XEBH 2 Win H_+> ). ;8 29 %Y: . .(§71%> *OH%) H PD PLY
\Li<O%Z sequence "[#< 61 60 *#>?YHD) SI%I H:.+> %Y: Usl> EX) LLAY*> S (#8 n* 3+1

L2 .G?- cH?V SC 6) bVE™ gnll ). ;43 (L?; 7>
3105168 4 21
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H.+> 60 n P_GOH EM%) EH[ ;D b&L (8G ). WE™>> " *CAZ *GEY 2 ™ "G#d *C#Y n 60 £0D 9:
XE<FD S&7 15 H 62400 SQHC P XEL25*> ) n yzC2 UCL#+> * -0 EX) LH: .1 L?82 )6>#%) P # 1
E%<8: Hi<) %<G HL ) .<O%! 1 60 6@ *Qo2 # n H._+> \&_D ). ;4 2 9: *125 S H:. +> %Y: Usl> E
X&<;# S:7k> X8:25*> )XC.40H 16 L. ( 61 64nIL HL 6@ *>#_FG bng Us1> HL L2 .G:?- 29 6+
(L?5%>n == 16+ Sh; *F/) LYCF> P 6.4niL SC: 60

E Nl 6400 SC 60 X8F0 ail X8:25*> #0 6@ a0: PD_j #8 U: 0 )\z(2 %Ls> 9: hul{%V
. FO LH & al H %?$?> SO 600:201 *B@ P?FGH /. 6> PH# n %WLst> <Im(

77450053 " 7s( 5" 7-3R7F" 37 [ Q953 SIHA. ', 9-4 xd. 5" nLi nes >3:1-6 I'"#§
4B

,JC)."-3-6

HL *02<- 6<) #<CU5?8A>0 6<[10 9: " "8 .@0: 6\L:L E.FIU2.8 HL #66+™" E4GLYHAE 9: *[C
6 H *$iH *(:7% %_(L 2 {ce?FBE J{Ge?FE0 JHOXQH:_, 6@ .IL?20 H2nk> NLY%> ). Ih&Y HY%g e%QoL
L2 *1e2d *.2..8 bt *$iHH BG40 Hi@ SC: PLY%G ¥%5P#0D E%) . . FF@ 6n0%0> *QOL cH?V
2 a<lhy* <o Nikh L E <A@ 6<) #<GU2.<8 SQ-#<0 .. <L \LI<@ a<0%=2 H "(:?% 61?YSC: %(Li+> 60
L2 tk- 9. 2'7> 2 \ .FFA60B-

i lac0: * #( S<Cw L) SC: aBT! E46""F@:2 9 *[().1. ; 6FOV LH2 #C%576A>0 *Qg2
<70 xL? .FG?- #k- P2.0#=D S&F) 76 X&F@ \LiQO: 46U2. 8 .45 E:M) #GU526A>40 9: X&L?5*>
Loy Hi-\LH9:#6U2.8 6OEHR?d 61 ). 1. ; %&Y:% HiGBI 6 ] 4B Sk #> 2 #6264 )PD 9: RK

\LinQ<O: *<nl¥+d ]:%<8 w<C PLHD &0.0 EX %Li+> U2:. 8 9: 4GH526A>40 )Us7(: - HL
HL *Ci<Gik— LH2<> *<T/IHL . . <FGE71*< \LimQ<O: g U+h L2n=) E:%) *%n0f0> 9 RAO 2 .FFE™>
E%<) 6<0 @<0: \L?<) xbo<QFC: N2&QFw U2.8 #=I0 S(¥H?=1>.a0: 6Q; L L?82 *3>.+> E{CU2.8
a0:\_; \LimQO: EHin(: X&B+) NelL:

HL *02<= UKI> 92<FG #: )aBgl .é&n> L2 6Q; FY HL 66P#F ™ PD *7QH#_, U2.8 r( 67%Y:
L:.<(: PD XQCHi<_, 2 3~ @70 HL *12Q0 HL %(Lé+> 9: E:6,4nll %9 go4%) *82%- .a0: %[5 =on>

S E*> a0H a0 HL % (L *1700 HL
x =10
while x < 10.0:
print x, "\t', math.log(x)
X =x + 1.0

GL™> PénlH t ab %WQ@HE v \t' qQ;H
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6<0 *> _l#11 wrC).12; 7> \LL P#iL " "(¢71 qomV E2H #66Q;H 2 #GYkQ@:HEA 6@ * 4" HL
9 <) LHL*© 6< 12 .F*> OTi> Hal .G?- 1D 6l E. /1 %@H0 60 *C8 B (1:?(m& Nil
L2H*> /1 %kO E:.Q: 60 U?7/> H2d 6) 71 PE[> pri nt H2QOL

<CL*o alt" a0f a706)).0%tab stop ¥ 60 *02#H Hi7IPi[> t ab %Q@:H:
9. *(GP?00 SQ-#0 EMl t ab %Q@:H:G .. FO™> 397 AN HL #7IP4[> 60 &0: *K[>tab st op
L?; 7> \.GEn> bng gp#) *82%- HL 6@ H?dP#76 .a0: . &n> HigBl *FQ> 57k -

1.0 0.0

2.0 0. 69314718056
3.0 1. 09861228867
4.0 1. 38629436112
5.0 1. 60943791243
6.0 1.79175946923
7.0 1. 94591014906
8.0 2.07944154168
9.0 2.19722457734

e E&Fn> 9.1 og "l 6<0 -&<;# 6Q<; L %dic- 6<1).FOH*> %ul 60 § &b ( )uLa+> SC %Y:
HGXQUHE_, X&G:2-7> § '} 8> ).F7=> HigBl U526A>40 X" (HL 2 E4GP:?5 6@ #1D 9: .. F@™> \LiQO:
XEF@ \L#mQO: %09 UP>%Z 9: X&L?5*> Hel SC E:W X(H2D aOL6) 2 Effn> HL

:CH?V6I *82%- H?QOL %&805 4

print x, "\t', math.log(x)/math.| og(2.0)

L?;7> bV %09 q &
1.0 0.0
2.0 1.0
3.0 1. 58496250072
4.0 2.0
5.0 2.32192809489
6.0 2.58496250072
7.0 2. 80735492206
8.0 3.0
9.0 3. 16992500144
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L. (2 Effn> HL L. (SO XQUHE |, %09 ).FOBG 2 E#6P:2%5 8 24 )2 )1 60 XaFenl X&:%5*>
WESER ENL LYY 2 b
b[<; S< 6< H 6<#%) X8Q<BL?5*> )X&FQ ;. 8K H 2 E4GP:?5 % (L XQCHE , X8Q0: 77> %Y:
X&BU?F
x =10
while x < 100. 0:
print x, "\t', math.log(x)/math.l og(2.0)
X =x* 2.0
H*W<B™ q<inll <t 2 Xa<FQ "<78 x # H EH..+> Hi) %G )6+™" P#> HL 6[F: E48 60 Ut"
XH2D*> a0L6) H *0.FG gl wC2 XEF0*> J%$ EH..+> HL H x )X(%&_[ 6 140!
a0 cH?V SC.I 616l

oOwWkE oANE

cocoo
@OS>@N =S
coocoocoo

6
2
4

O oo

P20<0 S&.2: Night: L:. /5 60 #6P200 N2L P#[> #6P200 P#> t ab E#GKQ0:HA L?82 qk0:26
SippTQP EN) *<2 _F<;# 60<;:.1 *L.<F~ yLimQ0: @0: S[7> *7QHt _, U2:.8 .LH..1 *diniH:
a0: EH%S$ 2 E4GP:?% SQBLL %526A>40

*n. (21°) 65536 §(2 SIMB(&/H. ; AB*B 1C'S,0F " A #58:2-6 I"#8
5,524, £z A B KL MK

E4GHOBHED .. GL*> " "(571 H —i1)A 1)H3(h wrC E.Qb " \t* HL(\) P22 A47> %Qhed
HQHEB) L2H*o He<@6<) 7870 S> HQBHED 2 t ab bI> *tl EXGHQEHED PLL Pl EH) * %R0
(L2575\UmQ0: (.8 = ""BTIEN" \n' *HFO

WQBHEQ | 2<2 Usl> HL L2<5 \LIL " "0i<71 60;H wrC E48 G HL .L25%> * KQFQ W0BHQ wrC
38> 605 H P2HL >4 %OBHAG £=F5 t ab * H(FO

JLL " "G7160;H WORLH \* WOBHE T P25*> 617~ _4F8%> [1
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*OB MGG ", $5/H 7 AB *H4SC *]' %hn, p§.3-6 I'#S

Pyt hon
is a
programm ng | anguage.

H_/8)GC)F." -4-6

- <GL?-*> P) E4GP?00 2 %kO "d#5 9: H %(L#> #7; 60 @0: *2.8 )E./12L U2.8 r(
—#7 6 #45 1 Wlice> EN *M$ U2.8 46:2-*> _4F0 3% .a0: *1?- Utl> J%$ U2.8 r H

.- GFO
<~ r<HL)L.<C SEEX H2 EG]%Y> 60 a0: E:6+™ SQ; 21 %; EX *1?7- \H
I
i =1
while i <= 6:
print 2*i, ' '
i =i +1
print

<FG*> D7(HVe 1Dh)& £ 2\ 75 P:2F(61 60 L2;%> 91 i N6l EWR0> # - S

* - EXI76<0 2 .6L™> ""U7LH 21 H.+> 6+ P> print )L2;%> %8: 6+ 60P#) 76

Fi*> E%Y2'8 0.8 - 61£7IPA[> SQH 9: pri nt HQOL &40 X6 %) ..6L*> Ky P) 9 R¥
VRS 90 H 0.8 - rCprint HQOL SBIL). 5 b 6+ 6[F: 9 ./

:a0: %9 cH?Vol 6>4%) *82%-
2 4 6 8 10 12

a0: ID1at 2 27AH)g: /I NiY .a0: 6Q7%Y N#BL: *(?7-60 Hi@ #DFC: #

iL1/)H_18 <?0-5-6

\9<8: #7<; 6<1 6<f a<0: "l wC P2HL 6>4%) .0 9: E:6/ky E%OP#=FK . FC% )E - FI6QBI
1O\ <L E . <FI6Q<BI yHiHL Ut<1> 2L U< 6<0 #<5 £7<; .. <th6_0 \t<=) = <025 B0 NET5 9 L GL*>
A4-5""TIHLi sDivisible25-4 ""TIHL print Pari ty

-t F>P)SQ-40 *'02 2 EfG ] %> —# Fi> *Yz02 w{ PLUE OT > *F/0)X&7/5
280V L. (%G J%>
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L.GL*> X&7/5n 01> = EH) 2 .F*> E.FI60B) H bng g+** "1 SC:
de!c printul tiples(n):

=1

while i <= 6:
print n*i, "\t',
i =i +1
print

EN< H*>KI 60 L2 U2 - PLY%@ 62¢: XCLL*> NEDL _ (4 60 EH:G Ni75 )E _FI60B) E:%!
SN (48 )X8&GL Ni< Bl XCL2) H2nl> 6@ EHEQ q76 )X&7/5 EXN0 L%G™> PI( #G%Q>HiK aBg, 2 "
L2 n %Q>HiK #) 2 H..+> PLY@

i< H PD %Y: 2 XChaY™> 6 18Q1 H bong *82%- P#76 )X&N 1.V 2 PHYH) # H "l SC # %Y.
L2 .G:?7- %09 cH?VEI *82%- X&N ..V 3 PHYH)

3 6 9 12 15 18

:a0: %9 cH?Vel *82%- 4 PHYH 4

4 8 12 16 20 24

FNR-UQ'6<02 60 L4FQ —# HU2.8 r(61?_~ 60 &N e."™ &% PHY SCHL
El< (L get™™ 9: X8L20* o actdt™ H - c2mQ> EfGPH?YH #) pri nt Mul ti pl es "W Hb[>
X&F@ \L#mQO:
i =1
while i <= 6:
printMiltiples(i)
i =i +1
6<0 H EHiO NE75 . .8F@ agl pri nt Mul ti pl es "l *'-.L g+"" # 6+ S(. aGin; 6)
L2 " *12-% w(# print HQ0L PL%@ St (#8 XCL.L N¢RL:
:a0: %$ U2.8 v 6> SC: *82%-

1 2 3 4 5 6

2 4 6 8 10 12
3 6 9 12 15 18
4 8 12 16 20 24
5 10 15 20 25 30
6 12 18 24 30 36
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#Y-GH .18 <28 J--6-6

r<CHL 2 X0h<g_0H 5-6 **T0%-D .@ . 40480 X8GL P#ul \H#2L H E.F6QBI ¥C 6[F: EX

X85 2A0 "1
def printMiltTable():

:Nhl Ii i <= 6:
pri nf[NuIti ples(i)
=i +1
P2<dl <0 <20 52<k- SQ;?1 q'6026) H E .0 # .@0: FCH a5@6 T1U wC ). F% SC
Hi<—H PD ). <F@*<> Hi@ 6<#%) XC. <L 6<@ *<Qq2 X&F@*> LENC. %Bm> HL 4= PL%Q 5 (5 # "0
XQUTI*> ELFBQB) "W wr(HL 2 XeFg™>
S<C ). <6F X&B+5 "125 HL H 6>40%) 617~ L&LL*T7LWY: ).&F0*> *BL?16>4%) 6 %2% ; *Qq2
)-CH™>> " "8k 6@ H?dP#7G .CL*> \9#8: i7; 60 *1> - S(.a0: &> E:\z(2 H?d6) 6/0?5 6%d
80 *""%d H b7( S

AT H,JHNT -7-6

"HAH2L UG HL Hi PR)TG *=li<ii> hh0Q> XaL2<h*<> 6<[?_~ 60 &5 \L%@ g 0/5 .;

H.<#> ) "< 9 *<[C 60 *>#_FG #D X&F@ \LimQO: pri nt Mul t Tabl e 2 print Ml ti pl es
JL2;*T7ULERC *"[> ). GL™> %4405 H %80Q>

PB[lprintMul t Tabl e HL1 2 print Ml tiplesHL 1 %9 )a<0: *nF> @O
B2%<El 9: *'0> %80Q> 60 .&L75*7147; 2 _FQBG *'0> )"l#5 w{ P2HL \. ; L#0C: E4G%80Q> .. FOBE!
6<) .&<;# 6Q<; L 611> E4CN# # %0Q> SC.F~ 6@ .CHQT> *F/C..&;4 60;:L *0%0L "# &o>
Foinl =05 w0 P2HL 4= 60 *d%;

..FQ<Bé&! *1<B[C E#<G%400> ) i Nl #) %0Q> 2L 6@ .GL*> P!l 6>¢%) SC. E:%) 60K HL?7!1
LH: .U E%&745 E% (L HL #=I0 9; *[C %8405 2 _FF@ \H;: *52mQ> UCL#+> 60 . FL25%> #=I)

printMultTable | .. 1
i $iteseesees 2
3
printMultiples | .- 1
n——3 j =— 2
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P30 #<4 [ S<CHL&TIHL L2H* o6 a7<0 601 9 print Mul t Tabl e HLi H.+>
6<+""" U< HL Hi<) U<G L) .<G:?- 4 PD H..<+> 6+ E./0 E%8: HL .a@0: \L.L >H 3 60 P .40H
PIOWYH) < P2<F(6<) i EHB H..<+> &) Hprint Ml tiples "l printMltTable
0> J4BQL n %O HK 60 H:.+> PD L LFE*> *12-%

B Jems: S<CHL<TIHL L2H*<o 6 {hd 601 9.7 H.+> print Ml tiples "l P2H
"HAHL i H.«t> E2H ERTIE (8<<G he<t00> S« %<dd0d .a0: \LL >H 2 L.« ( 6« P.&<OH
LK.lprintMltTable

BV?pT> .a<0: F<CH 2 *12lqg 9>40 E%>: PiB[L EGNH 4 3'0T> *'0> E4Gh600> SQ; L
1257 \LmQ0: 6+ E4G%A0Q> P:2F( 6 HB[S EM 6@ 21 -Fié> *C4ON#

\LimQ<O: E'%<_(L E#8 HL 6[FC. %dé- 6) +7 .C7GGUA) "5 wC HL #=I0 PLY) He@60 9: £7; %Y.
(%O H?2;L P.1?- 240, 9 HEXW .0 a0: S[7>).C\L%E

#Y-G 141/5_§ - -8-6

<G HL H *M<$ U2.<8 60 .4G:2-*> E:6>4%) .&F0 3% X&7/5 EW E% (L Usl> P:2F( 6l
KT HL®®; U2.8 r( +261).F0 —# \2T.Ly9:..L
1.8F0 6Z¢%: pri nt Mul t Tabl e 6) E%Q>HK .&QBL?5*> #7;

def printMiltTabl e(high):
i =1
while i <= high:
printMiltiples(i)
i =i +1

7H.<t># HprintwltTabl e %Y Uf" XIL?71 S(* (8 hi gh %%00> # H 6 H..+>
:a; L X8G:7- H %09 U2.8 )X&FE *17-%z

2 3 4 5 6
4 6 8 10 12
6 9 12 15 18

12 16 20 24
10 15 20 25 30
12 18 24 30 36
14 21 28 35 42

~NOoO O~ WN P
(o]
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-6l<E> P20<0 2 %k<O L:..</5 8 “I> cH?V 6l *2.8 XéG2TI 6[F: % > )a0: J?- St
OT<> &b XAU71*> 62#$: pri nt Mul ti pl es 60:H E% (L %Q>HK £ Hi@ SC EX X&;# 60;.L
X&;#60;:L .08 P?00 .F~ U2.8 HL X&F@

LFLP*O 3COT> "% XE<FD ad #< XKI*<O hi gh H " SC # )aFké; EX 4
H 6HH) bt <@ #<IFG HL .(*<"'0> E4G%80Q> . Fif> aOHL) .F;# 6Q;:L P4BC Nl # *CHGUHQ>:Hi

IXEFEI*>

def printMiltiples(n, high):
i =1
while i <= high:
print n*i, "\t',
i =i +1
print

def prl nt Mul t Tabl e( hi gh):
i =1
while i <= high:
prlntMJItlpIes(l, hi gh)
i =i +1

H("WS PR "0 - S&2 .08 X&FE™> 64$: H (.8 %Q>HK rC# *Q2 60 -&FE 687
b<— L HL) L2<; <> *12<-%1 " (i< 6<@ *U<[> HL H 6<o#) . <@ . <CH) S&<F) 76 2 X&<CL %<8d05

X8CL %&&05 (pri nt Mul t Tabl e
L F0*> &% anG HL anG b[; "> U2.8 w6544 SC X&0;:L Hiudl: 6@ H?dP476

2 3 4 5 6 7

4 6 8 10 12 14
6 9 12 15 18 21
8 12 16 20 24 28

10 15 20 25 30 35
12 18 24 30 36 42
14 21 28 35 42 49

~NOoO O~ WNPRE

EHL J<}:).<HD*o acOL6< 6<4 64 ).46L*> X47/5 j OF> H2d6) H /15 *(g2
P2 ).4<; 4 \Li@ 682 aBLi™> 7 61271 M) ..IL2) \LW[1 *""%d bny 9 6§ &0: *G6*C4:%
0 *<781 f<=F5 &> 80260 .&QBL25*> R ..I\. 3 \LL P#ill K 2L U2.8 HL NJg: q76 ) ab=ba
| 4F0 \Ha—* H L2- %678 qil U2.8

Q6L %A05 Hpri nt Mul ti pl es "B U2 - @0: 140 @ St EH
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printMiltiples(i,ai) 6«printMiltiples(i,ahigh) %<0 4« R«

a;lL .8G?-
1
2 4
3 6 9
4 8 12 16
5 10 15 20 25
6 12 18 24 30 36
7 14 21 28 35 42 49

AZOIL AB *¢.35,- J *4CB /.-, ', pri nt Mul t Tabl e 5"Ad41 #§'S" H':4-6 I'#§
*8/+ 3B

gL #=I0 6[FC: LH?> HL #7; .C#; XCL%@ \H#;: B*(:?5 9: \LimQO: SO#0>A 6) H#) .F~ P?F{#h
:a0:\.; \LHD #BFCHL #=D0 9: EL:. /5 .. &5 # \L%@ %[Z ) .FQBG *CG"%~ 6~

HAALEO *<CLIUE[<;: 2 P.<2— Ed H PES6OHN )CHAOL 9 E:64lL 61 Nl PLL
L30*>

E&GaT<By .<GL*o PK[>: 17¢; 64 L.</Q> "% HL *1t2d gl 1 PLKG a7By
X<G ) ot qotl < HL H D RAO 2 .88 *TLOUE[ ;: 1> K2d6) H 654 Y. 8
. 4F0 J 40%

190> PHOD H HH[5 2 @il YOO "0

/15 60 1) w0 1G> 665 & ELKY L./5 EH I\, ; *""%d ] ?- 66 */%
8F0 \LANO: PD 8: 91 _8125%> ). 4FD *CLOUH[ ;: 2 . 4BLoF!

7,6STF) -10-6

(H#(97AL = (9)#)) multiple assignment
6> E%8: U?d HL P#B[C E%%00> 60 H ¥ (9: " "8 *GLanB!



1% 89455 % 88

(30ImE) iteration
B+ rCH 2 * QY% "1 rCHL\. ; \LiQO: c:H2QOL 9: E:6(?7 1> E%8: PL%Q H%[5

(H'Vc) loop
<t PO Bl%<; q'6<026) 60 *Qg2 # .1?; %8: $%[> 6@ c:H?QOL 9: E:6(?71> £ H2Q0L
1LY 3y

((e)8—: “Vc)infiniteloop
L2571 gl \&Y (&G PD *16# S%; 60 E:6+™"

tab
OL*> Uil E./) 39?5 bo> 6] EH8 - HL H #7IP#[> 6@ \z(2 %Q@HEQ wC

((15?(m&) cur sor
LEL*> 6_1)L?; —# .G?-*> E./) %Q@:H:@ 6@ H *08 (B 6@ *Wi># %_lia !l w(

(—E1)A% 1)%3(%) escape sequence
WBHE r<C PLY%O OTi> EN —# bliy %Q@:H .F~ £ wC q'¢0260 60 % / $ %08H0 wC
a0 \.; Uil —# bilighé}

(787J s>) newline
LGLF> UL LA - EQ 60 H #71PF[> 60 \z(2 %Q@HEQ

(H V¢ 1Dh)&) loop variable
6+ 10 PHH 5%; a7BgHL \. 3 \L#nQO: 400>

(27AH)Q:) encapsulate
9: ci</ky PD PLY%<@ > 2 (85 Fit> *5/kg P2HL \. &) & 2 hHN g>#%) i PL%@ a7Bg
(*'0> E#GH800> 9: \LinQO: 40260 91>) %_C. [
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(ID1&6) generalize

*CO_JOP> e UG # (@l H .+ Fi) OT 1> ERShE} e %G PLW@ SC™_(48

FGHY *<Q" 2 L.<I> \LimQ<O: EN<) #1275 )P:2H H 6>#%] @ )X&7/5 .(%Q>HK wC # %60Q> wC _Fii>)
L%0*> SQ; 21 E% %5P#0D c#2:

(Ha5@6 T!U) development plan

q/<0% 6060 L2 S§F~ SC: #> /075 6%d bpz SC HL .6>4%) wr~ PLL 6/0% EX E .F%
X&Q-:L%K X&7/5 2 E .F6QB) RAO 2 Wi- 2 \L#0 E#GN™ EM *(6. 8






1)0. XWN

"D%0J,
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2 .0.<; #F;D ENLL %21 U?05 2 %8805 # 6 18Q! HL 2 #G%60Q> J#BQL # )6Q; FY E4Gbpl HL
E&Gb<pI HL \.<; \LiQO: ENLL %:2% .. (L% Hi@6) 9T 1> c:H2QOL Hh[S EX%0 H * ;21 SEF) 76
EH#<BI L'%H:@ 6@ .C?;*>#F;0 0.8 ENLL %21 .F~ #\.FD bpZ .F~ HL..IL?2 N .1 Hi&B) %é-:
. FGL¥> ™ "CAZ PHUGHE NiL HL H#7; E.F71%52 _IHL

S<C L OP0*> ERBED US7( NelL EX ELC.8 W20 )ENLL %2 SC #) *0F 50 % \2J(
RS T ECAT AGL6H) E9HONS?0 HL #7 ;5 475 2 6540 *T4L?- )\ 2H

ZW#7 HISGIG U6 -1-7

2 EHiE()280<V Li.<() string 2f1 oat )i nt :X<\.<IL E\LL %< 6<0 P?F@#<
%Q0:HE<@ Ni<1 60 E% w20 ci/kg 9: 4= %09 . F52mQ> % _CL %21 2L # *né@ %o, 9: #66Q; H .(#66Q; H
I\.; 60-#0

LG FEO N ~%16 201101 | @).IN. ; b&[ 5% 20 EfGa7By 9 60 ENLL %2L
HOXEFQ *+'5 "2 ENLL P2F( 60 :H § 0% ENLL %20 @0: S[7> XaGL*> Nl 60 *'7( 6) 60B!
a0 .&m> * Y2l SC.Xé;# 6Q;:L *0%0L P) EA8: 60 X4G:2TI 6[F:

L F@*> JETQL 605 H w09 H ™2 %Q0:HD wC al@l % _"7(

>>> fruit = "banana"

>>> |etter = fruit[1]
>>> print letter

6< 1 etter W<G0Q>..<FO*< J4TQ fruit 9 :H 1 yHET; %Q@HED f rui t [ 1] CHin(
X025 %> 06 'Z8} XAGL*> ""7LH 1 et t er *Qp2..FO™*> \Ht;: 61&Q

a

6< .. &<; #) W2MKE O<pTP r<#7<; 6[F: % >)aBél ' a' )" banana" U2 {%"
)" banana" {U<"" S&UMV . <FFE*> %2%; nV 9: H \HET 5 \H276 %526A>0 SeppTQ> *'(EL
St L SeL2at LU SE7[C)al: ! b
aWWHL H O Ho<+> # CHin(UGH 20 L. (#=F5).8G2-7> H6Q;H wC Lh" Se¥mV %Y:
. 6GL H%

>>> |letter = fruit[O0]
>>> print letter
b



93 €% (H);3: )0 xwi

H I 7 r<€ 9 EXI(RO.< < L2\ 08 w874 a@¥%l b-L chin(
OT<i> R(.< .a<0: %ul LH?<> 60;H P2HL E4GUWQ0:HD q(?7 1> Us> SC HL 60 .FO*> OTi>
. ;f *okoV cHin(%G .L25%*> 2 .C\L%A J#TQL H %QBHAE N:.0 47 ; 60 .FO*>

<E0C;Q-2-7

L LL%YZ5%) H 6Q;H wr( E4GHQ@HEA L. /51 en "H

>>> fruit = "banana"
>>> |en(fruit)
6

1.5 # M 160702 *'7( S "T(H>M a0: S[7> 6Q;H rC LU Sth-D Sy E

length = len(fruit)
last = fruit[length] # ERROR!

L?;7> %09 E%8: P9 Etk- §8?> 2 .Fi*7IH@ .0 ST

I ndexError: string index out of range

#> 6<0 <10 9 .a<0: "banana" qQ<;HHL X<i; {U<" L%<82 N.(#k- St 921 a'(
SQIY H?2uF> 60 .. I\. ; ERFY\HE7; 5850 9 6Q;H SC L0 ™75 )XCAL%E %30 %V 9: H \/HE7 ;
X8O X@ 1 engt h 9 .2 € XCH2n 1> %Q@:HAG SCh-D

length = len(fruit)

last = fruit[l ength-1]

60<;H E4=QL 9: H \/HE7; b7( 60 *nF> E4GRC.L 9. X&L?5*> # 60 a0: SC. %_(L \/2H

fruit[-2] ).<CL%Y* o %< H LU<" SO-Dfrui t[-1] cHin( X&F@ \LimQO: ). FGL™>> N¢LL:
L2009 LU Seal

for F+42) g:,1»-3-7

S<.ac0::.<8:.8 cHXV 6<) 60<;H r{ E4GUHQ0:H0 W IL%K b>t; cinOto> 9: EHiBI
E2H *<7( ). FR@™>> J4TQL g &5%5 60 2 *[C*[C H #C%Q0:HkA ). 175 *> %} 6Q;H E:. QI 9. cinOto>
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FC2YS (1D, H /9L E?_, SO FGL*> 6>L: 6Q;H E#=QL: # H Hi@ SC: 2 _FGL™> N&lL PD
:a0: whi | e H2Q0L 1(9: \LimQO: ™ "C¥7&K EO\L#K EfG\H 9: *[(

index = 0

while index < len(fruit):
letter = fruit[index]
print letter
i ndex = index + 1

6<) 6+"" S%; ..CL*> " (7l - wrCHLH PD L%" %G 2 (78> H 60;H U?d 6+ S
5U<; ).<; 60;HU?d # %% i ndex \#Y%G SCHEF ). ;8*>index < len(fruit) CHV

RC_<! &0 E%Q@Hi<@ *0%Q0L blig RC.L SCh-D .LLWY*71 :%8: % (L 6+ ql.02 L?;*> f al se
.5 #7> 60 ;H P2HL %Q@:H4@ SCh-D 6@ &0: 1 en(fruit)-1

3RS, MY ] 0 - &i Mitdg, X MBC2 A. ", S'ARn, AB *4486C. /=3(:1-7 I"#§
FBKLI; 0

\H P20k 60 @0: FCH E."" 6) %(L#+> 9 E6(?7 1> " 78 a=8 RC.L w9 \LimQO:
a0 \.(L BH.5%\LEO \/HE [y?0l #)H E% (L

for char in fruit:
print char

55 6<t™ 2 L2;%> \LL WEPQ-: char 00> 60 60;H E . /I %08:H:0 )6+ E:%8: He) %G HL
LIRS 6L L \LETL g E%QOHEG (86 60 *159

{2" ek0: 4d- §W> EG6(?71> .6,% a=8 P:%5*> 6?_~ 60 .CL*> Pfil %9 Uil>
P2F(# x*[0?'0w> cUiHw 400 HL 6127 E:%) .L%@ \L#mQO: J#o,: b7(2f or g+ ¥ (9 -#nm,
)Mack )Lack )Kack )Jack #<G B LH:6<<8?8 Ni<| )%7*72. M327q0 327205, A?2HOH A2, ", 7', #
FE*> —4 g &sus 60 H *>0: 6+ SC. .. ;#*> Quack 2 Pack JQuack )Nack

prefixes = "JKLMNOPQ'
suffix = "ack"

for letter in prefixes:
print letter + suffix



95 €% (H);3: 1)0. xwi

:a0: cH?V S 6) 6>4%) *82%-

Jack
Kack
Lack
Mack
Nack
Cack
Pack

Qack

6<) *<J> <}l "Quack" 2" Quack" 9 .FQB& aOHL XG 9>#0 *>#0: SC: 6Qn,;
.- L6QZH Hi@

~0n ** F . Pisn"#§' AB *40- &\( S,0F ", A3 . :2-7 I"#S

<EO H,JkH#§ -4-7

:a0: @0 wC #TQL 60 66n; %) w0 JTQL .. PH™>> 1 H60;H (9 E6/Kg

>>> s = "Peter, Paul, and Mary"
>>> print s[O0:5]

Pet er

>>> print s[7:11]

Paul

>>> print s[17:21]

Mary

L= 6<@ . LL%Y >%) Nom %Q@:HAQ # Nin %Q@:HEG 9: :H 6Q;H wC9: *Q7Bg [ n: ni %_"7(
Y. . @0: EL?=; %} HQH SO .aBél PD ~8 %Q@:HE Sé>m #:L?;7*> b>t; XG H %Q@HAE Sé>n
T.8F0 68?5 1-7 b[; 6)..0%8Y*> EXQu&) y.C: .FFQ*> \H¢;: 60;H2L 02 6) 4GRC.L .&4F@ H?pd

frut—" bianania

index 01234 56
1-7Db[;

2 .<; .<G?- %2%; 6Q;H E:.Q: 9 W L&FQ LT H (6k+ 2L 9: bng) U2 RC.L #7; %Y.
0. SC%.al .G?2- ""8 60;H %-D # %l &0 hul{%V RC.L S&2L 9. %Y:
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>>> fruit = "banana"

>>> fruit[:3]

' ban'

>>> fruit[3:]

"ana'

/20: *F/>6™ B)s[:] .4F*> H[Z

,J <EO0 F7?2:,47-5-7

- <P0%H0 X<G # #G6Q; H X&F&n) 6[FC: EX) ). FF@™> b7( "6 #66Q;H E2H E:6B(#+> E#Gh_"7(
6L 4

if word == "banana":
print "Yes, we have no bananas!"

1L *BY'_L Bt {26 J 5% 6 £067° PLYG > a1=8 E:6BH> E6h_'7(%_(L

if word < "banana":

print "Your word," + word + ", conmes before banana."
elif word > "banana":

print "Your word," + word + ", conmes after banana."
el se:

print "Yes, we have no bananas!"

HICQZH ). <FFA™<> LH2<=) NLY> 640 6<12_1D <20 2 bt 20" # P2QCA 60 .&FQ 687
BR4Q P2F( 61 F0*> 120 L4 NE75 9 bong i) {24 NET5 . FG*71

Your word, Zebra, cones before banana.

H {2 q76 91> .a0: Wi- a¥z v (60 60;H bl.ns b[1> SC: b™ EW U?7/>\H ¥
X&li<7=nl 64 6<) 6<0 @<0: S<C UEH2<; L b[<i> XHDHL w20 cH?V 60 6B(#+> NELL 9: bng
|_FQBAL \ 28> #G%-\H?Y

-6V ,J <EO0-6-7

60<; H HL %Q@:H<@ w<C AC%</5 y<g L4 J4BQL ol ;- @70 HL[] %_"7( 9 \LimQO:
6177 EX .a0: *_1:60?02
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greeting = "Hello, world!"
greeting[0] ="'J' # ERROR!
print greeting

<47 Hi(9 EU<8: P9 Ekk-)j el | o, awor | d!' *<82%- .4, E#8 6l .0 SC.
LR

TypeError: object doesn't support item assignment.

.- <BCL %6805 H L?87> 6Q;H wC .&L25*7147; 60 *F/> SC. 61 ).FQBG 181, (:1DDhG #G6Q ; H
*RV: s HEH %6805 b>4; 60 a0: E.C.8 qQ;H SQ-#0 .4GL NilL: .&:25*> 60 EHi0 SThQ=0
:ao:.

greeting = "Hello, world!"

newGeeting = 'J' + greeting[1:]

print newG eeting

S<.a<0: greeting qQ;H 9% Vil rCU2 60 E.C.8 L% |#0, b™\H )Ut> S HL
LH.1*"V: qQ;H E2H W E1%5 (86 b7(

find[$g:=-7-7

/F@*> 67 %09 "l

def find(str, ch):
index = 0
while index < len(str):
if str[index] == ch
return i ndex
index = index + 1
return -1

H0B:HE<O 2 Lk | *<BL.L 6[FL E#8 61..F6*> b7([] %_'7( RL(H fi nd *'0 #2d 6l
EUQRHIO Y: ..FB*> .8 H PD%2q2 bo> S&2 RC.L 2 LIGY*> H E%QEHE ). i [) P2 H %eul
CILKYSOHH 1T L

Bl ; <Y XAFU* o 64" 10 P2HL Hr et ur n K200 )PDHL & 60 @0; *#1> S2 S
LLKY*>H 4000 CH'7( "Kg2 24— # "I5).; HhgH) st r[i ndex] == ch

CILRYRSHOH 12\.5 H- 64 O ELECH2d 6 658 . 118 605K HL EQ@HE %Y:
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B<[Fl: A<0> 6< 49 )L?; %> \.&# *xeur ekaw ET(78 cig2 *-¥ 6n0t0> E?_; St
XENTI P H 20QB8 2 BH?GA X8I Ltz X&175%> X&Qz H U?=1>

OKR?4H M3?s+ MO2C2 A. ', /+0F R+, 39 AB *40- &\( S,0F ", find >J:3-7 I'"#§
- &l

I<0,1E) g-#A-8-7

LHi7 ;> 6Q;H rCHL H' a' %" P.; %Gi< c#/IL L. /5 W9 g

fruit = "banana"
count = 0
for char in fruit:
if char == 'a':
count = count + 1
print count

WV & %800> \HET 5 ..GL*> PEill H ]713(1 ; N 61)6n0to> & E% (L E?_: 658! S
E200> ). <H*< PR 6+ *0q2 . B*> 0L ) F0%> L8 &' 10 60 HE G 2 L2 ok
a0 a' L./5 P76 60 . ;8> *ti=! q 180l b>#; count 00>

", MX_ *%(B S*CAR?4. count er Let ter <A >3 ps§,-", *B# 4-7 1"#
- 49/t -0; SO R IMEC2A. ", " ] PS_ARn, oS >3 #5' #5' 3. 6*40- 6dm=(

AF %d?40 5" 6ARPn, ><$3’md9 S3H A. AB *4CB /450053 /(,6c A. ', >3 #§':5-7 I"#§
*CB 7-36RF'f i nd J0EZ >3 S R+, %

stringC)T,7-9-7

b<l> . _<FFi*< EH[(<OL chic=> #) H #66Q;H 60 a0: E.&m> "0% b>t; string Ui
XOFO EHED 40> LH:2 \LimQO: 9: bng H U2W> .(H 61476

>>> jnport string

*40;7- LKW -3
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HKUP>6<) . <FO*<> Hi<@ #> ") _<Fi#> 60 @0: f i nd Nil 60 */I% b>#; string Ui
X8O OT > 6kt wC SQ; FY 9 RKH " Nil RAO 2 U2W> NeL G4 PD *1.2-%Z

>>> fruit = "banana"
>>> jndex = string.find(fruit, "a")
>>> print index
1
Ni<| Picg> LH2<-%0 Li<IC: 9: E%GY?'8 6) #=I0 . .FO™> a7 H sGU2> EH£> 9. *[C UsL> S
OT> X&L%*> 6k+ ERFYLETL 9 \LimQO: # .. FF@*> w70 30/5-%H0 075 2 60-40" "8k "12%
a0 %ullH?> find "9 6TBIN:.0 60 XeF0
<) \2J<( .<L?5*> "5 SO 6[F: U2 .a0: # qTBL % %™">#8 stri ng. fi nd a+h+" HL
L F@ 8K XG :H #G6Q ; H %9 J4GU%Q@:H4A
>>> string.find("banana", "na")
2
OT<i> H20B8 W2<; RC.L 60 L%&Y*> XG 624$: N?0 PH?YH) wC "(# SO S&F) 76
L

>>> string.find("banana", "na", 3)
4

L F0*> OTi> ?10B8 EXN HGRC.L 9 EN% 60 L%_) 624$: PHYH) 2L .125%> &

>>> string.find("bob", "b", 1, 2)
-1

i) L2 * 71066 2 2 1 S§RC.L y98 HL b L4 19 L2;%> boF> 210B8 Utl> SG HL
(L2371 b>#; # 2 L2- 6[FL: 61 68%

SJHWOWH _ 1§ +PQ -10-7

§ <Y =D PLIX<H £ HO0BHED £ 2 L25"" PL2 KA & 20 ko, O {GH0BHED ™ (5%
1.BL?20 {.G: SC 61 P 80K 41 69 .FGL*> 6iH: EREBI E6alf st ri ng U2 .a0: 4w
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6<0 20 L2 H #=D XQBEO 6@ a0: *12%™ N#75 b>t; string. | ower case qQ;H
CH2OL .. ;8> hHY L2%" Ni75 b>%; stri ng. upper case *=l1> %d6l LAD*> ]4B"
T (&Y*> E618Q1 67 L4FEn0 2 . &F@ P#00>: H %9

>>> print string.|owercase
>>> print string.uppercase
>>> print string.digits

E%<) X&0<7! E . <Fl6tnd H #G%Q@:HAQ 2 X&F@ \LimQO: f i nd " 2 fGaliT SC: 9 X&L%*> #
{9 _<Heh D). <LL%YR H 1 9 %<&} EH..<#>fi nd(| ower case, ch) ¥Y: Uil>
L0

def isLower(ch):
return string.find(string.|owercase, ch) !I= -1

\t<=] )6<t #<C L?7<82 6Q;H HL %Q@:H4G PIZ #D .FO*> S8&/5 6@ i n %_"7( 9 XE&L%™> &4FQ>
X478

def isLower(ch):
return ch in string.|owercase

X8F@ \LimQO: E:6BE+> %_"7( 9: X&L?5*> £ LKL L?82 *UGb™\H XG 97FG

def isLower(ch):
return 'a' <= ch <= "'z

a0 r 20 LM 980" sz HaSlchhy.

- 0% - *WO/+ B KB wh. [F' (58 F >3(5 Ad4) <*B ASCS' -, 0+ ,- :6-7 1"#$
VB wb. S i$- . /S§S (. Y2

12; 47; J1/5 §8% a0: S[7>60\.; 305 st ri ng U HL E% (L &

>>> print string.whitespace



101 €& (H)33: DQ. X

* = *CGI L #<=l) . <FRE*> £1B8 EN —#~ P2.0 HE7IPH> <—H(>2(&N E4GHQ0:H:E
EX<GUQBHAE NET5 b>E; st ri ng. whi t espace alil ..FF™> LEIC allH blig EGHE:H0 P>
f*>(\n) (.8 -2(\t)tab)space 6789 *i-Et17

7,6STF) -11-7

(—%1& 20]101 | @) compound data type
L?;%>60-40 ).FQBG H..+> L?- 60 E%RVEF( £ ~8: 9. %(L#+> PDHL 6@ E\LL %?! wC

(w874) index
< W<qul L?2<; > \LmQ0: g% q(?71> v (9 E?Y( J4TQL a=8 60 EH..+> # %00>
6Q;H 1 C9: %Q0:H0

(Z<8(ID,) traverse
N:. 0 %G E2H %) *=i> c'T(NeL 2 6(27 1> w( %VEF( PL%A H2%>

(L) dice
ao\.; 9T iGRC0.1 9 EN\% q'¢02 60 60 60;H ¥C 9 *(07Byg

(181, (:1DDhG) immutable
I ) L2- 6) E.C.8 WLES> LFL%*71 P)RVAF( 66 *nd¥> EALL %71

(J7#3(1 ;) counter
U TECAZONL S %2 YmV 9 €27/> 2 L2 \LimQO: ENGT WHET ; a=8 60 E%00>

(—E(>2(&N) whitespace
acl . <kl &< 18 a<iH bty ECMOHE —i<™ P2.<) H#7IPK]> 6<0 E%Q0:Hi<@ %<C
L?;7> bt H > -E4 11 EfCUQ0:HD Ni75 st ri ng. whi t espace
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‘D .P
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ek b<pl S<CHL ..C.<; #<;D J <% ENLL %< < P:2<F(61 466Q;H # 60; FY bpl HL
9. #7<; EN ENLL %2<! S<C: 9: \LimQ<O: w5 >0 X&F0™*> *OHA) :H P20 E\LLL %21 SOBLYHER
LHL Ni MgDE ELL %21 SC..L?) .G:?7- *B(?16>4% Ef6a7By S5 ] .8

\.<; OT<iI> RC.L r(q'6026) 21 (%G P)HL 60 a0: %> WLt 9 E6(?71> aBt,
Bén<; KGacBy, ..17%<;*o \ <l aBé, TR(AB # <«(&B0).19%0*> H aB§, ¥ 60 E%Ls> .a0:
9 _FL?%> aBé, E£Y (0 60 c2imb SC #)).F;#™> - FQBG #6%Q0:H40 9: *n> q(?7 1> 60- 1G6Q;H
<FRE*< Hi<QH g <%> EHG6(?7 1> 6én; 60 >0 % (L 2- #660;H 2 #6aBs, .. F;# *(?1 %G
L1257 LD Hi(jL

@728 #G,+7 -1-8

a<Be, ¥ (. PLL H¥%g #=D S(E\L£0 60 LKL L?82 \H SC.F~ .(.8 aBé, ¥ SQ-#0 EX
a: ([2]) ad an8 v P#> HL

[10, 20, 30, 40]

["spam’, "bungee", "swall ow']

ac0: 60<;H 6<0 b>#; *(B&, Ukl> Se>2L 2 260V L. (H=" 9 b[1Q> *(BS, JUtl> S§.2

JERKE( L<( r<C)6Q;H rCb>t; %9 aBé, ..F;# %2l r(9 &0 aBé r{ E:( aBil NIt
a0 % (L aBé ri(EN L an_; H2d 6)) 2 260V L.( ¥

["hello", 2.0, 5, [10, 20]]

6<) L2<;* o\ —1 31 MgDE £ H)N3@6 MgDE )LHL H%g % (L aB&, P2HL 60 *QBE,
(L?;7> 6QnY 25 HL 7 EfGaBg, jicaBé, SC. 6(?71>

EX<) EALIO \H P2QC# :F, )_F.2..0> Hi&B) .FQBG *,20> 280V L. (: b>#; 60 *UcaBy,
:a0: 60-#0 XGHZ #=I0 .6,

>>> range(1, 5)
[1, 2, 3, 4]



105 €& (.MgDi: Q. Xwi

2 PE>?YHD Sé<2: S8 280<V Li<(: q76 b>#; *(BE, 2 LW&Y*> PH?YH) 2L r ange ™[
<) HL H N2L PE?YHD L2 *<> bt ; H PHYH) S§.2: )aBe, SO .. LL%Y*> 9 H N2L P#>?YHD
LYU&Y>71

CHXV PDHL 6<@ )PH?YH) w~C 4 .L%@ \L#mQO: P:25%*> XG %_(L cH?V 2L 6l r ange "I 9:
L 67%- PRWHD H.+> 9:%Q7@ "2 w0602 L?;7%> %2%; %nV 9:\. ; 60-#0 BB,

>>> range( 10)
[0, 1, 2, 3, 4, 5 6, 7, 8, 9]

OT<I> H * 20> WLict> Picg> £I0-: PHYH SC: ). ;4 60;:L L?82 *>?0 PHYH) %Y.
LHE7 ;7> 2 NgY #) H 10 85 1 9 U1> SC L7257\ &o# NeY y9: .1 60 . FO*>

>>> range(1, 10, 2)
[1, 3, 5, 7, 9]

a<Be,w )a<Bé, S<. .aBs EbpF( (&6 b>t; 60 LKL L?82 E\z(2 aB&, 6[FC N¢1L%O 2
L?2;%>OTi>[] 40260 2 L?; %>\ &H x*=h

#G%600> 60 H t6aBs, Li+> XCHLEy LHL L?82 aB&, SQ-#0 E:% 60 *HG\H *>#75 % \2J(
X&Q0%m) 1275 6) PH?YHD P:2F( 60 H #=D £ 2 X4CL anBl

vocabulary = ["aneliorate", "castigate", "defenestrate"]
nunbers = [ 17, 123]

enpty = []

print vocabul ary, nunbers, enpty

["aneliorate', 'castigate', 'defenestrate'] [17, 123] []

m,N5F §*§,&0G -2-8

*<F/()a<0: 6Q;H ¥ E4C%QEH0 60 *H&QO0L y?0! 6&n; aBs, ¥ (%ViF( 6] *HQOL y?o!
0 9 <CRC.L 6@ -&;# 6Q; L %di- 60..F0*> OT> HicaBs, b-L cHin(([1) adh %_"7(
21?57 0

print nunbers[ 0]
nunbers[1] = 5
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r< ;- arohl % "7( SE*Qg2 L?; %Gi< chin( wrC E#BQ %G HL .L2%5*> a@) %_'7(
nunmber s U<PF( SETC SCHEF ). GL™>> %605 H aBe, WVEF( 9 *[C)L?;*> \LL P#il ]#BQ!
a0:5 Uf" L2 123 60

L?; \LimQO: RC.L wC P:2F( 60 .1?5*> 2860V CHin( %G

>>> nunber s[ 3- 2]

5

>>> nunber s[ 1. 0]

TypeError: sequence i ndex must be integer

1<8: P#>9 Ekk- 1<) &<B?F # 8.2T0 H LH:.1 L?82 aB§, HL 6@ E? ¥ ( .&G:2T) %Y:
L%0 .4G:?- aZfHL

>>> nunbers[2] =5
I ndexError: |ist assignment index out of range

LHE7 ;> H aBég, U2 60 %-09: . ;#l *mP> RC.L %Y:

>>> nunber s[ - 1]

5

>>> punber s[ - 2]

17

>>> nunber s - 3]

I ndexError: |ist index out of range

2 a0: aBé, %-0 9: %pF( S&2L nunber s[ - 2] 2 aBé, hpF( S%h-0 nunber s[ - 1]
LH..IL?82 nunber s[ - 3]
:a0: Uz.(> HitBl aBg, RC.L P:2F( 60 6+ %00> wC 9: \LmQO:

horsemen = ["war", "fam ne", "pestilence", "death"]

i =0

while i < 4:
print horsenen[i]
i =i +1
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I (L 5%<; ).<;8 4 £ %% )i )6+ %A0Q> *Qg2 LHE7 ;%> H 4 £ 0 9 whi | e g+'"* S
#<8:)ac<0: 322 )1 )0 &0 U<t i *<Qq2 #<=F5 6+ ql.0 SCHEF . H*> PHK 6+ 2 aB8 High
L2;%>

St L% *o \LinQ<0: a<Bé, HL RC.<t v C P2F( 600 %00> )6+'"" P> HL 60 Hi %G
.P#*> MgDE =<8(ID, H 6n0fo> E? ; SC. L?;*> —¢~ %pF(

@7?40 -3-8

6+ w{ EtH P P:2F( 60 H:.+> SC: 9: \LimQO: .. LL%Y™>%) H aBé, ¥t U?d | en "
L2 4G2TIHE> 575 ) .F@ %6805 aBg, y9:.L %Y: )\/2H SC: HL .a0: .én> HiBl al ¥ E#8 6)
LRG> Hi@ *17- 60 @B, y9:.1 %G EX #=I0 .. &F0 3?( 644 P#> HL H 466+ q7G 60

horsenen = ["war", "fam ne", "pestilence", "death"]

i =0

while i < |en(horsenen):
print horsenen[i]
i =i +1

i< %% 6<0 )l en( hor semen) - 1§ @0: WH i )L?;*> %8: 6+ gl.) 6@ EHO Sh-D
2 LLUY*<O *<nQF> 6<+** 5%; ). ; | en(hor semen) # %% i *Q2 .a0: %pF( SMh-) RC.L
aBi E%1> R(.l'I en(horsenen) 9 )a0: ]?- S .L?;*71 %8: 6!
P:2<F( 6<1 97FG (*12HL) 6Q2H? aBt, ). ;81 % (L aBé, v b>t; .L?%*> aBé r{6 %Y
a0 =" %% aBs, SCy9:.L L?;*>\Lh7; ."™228(

["spami', 1, ['Brie', 'Roquefort', '"Pol le Veq'], [1, 2, 3]]

FABKIL ", 6&2 0 15" *Sam) ><Smdd ", /€ [4dr AB *4480C. SAQ] :1-8 I"#8
N4RY/+ /Z56(' AL *6RF e.1 en >3(A adbc -*2 p§ ¢’ AB *4CB "4ob(

@72 @-;N5-4-8

"KTOHL H PD #> <R <> " "9 6<nll wrCHL H al? 1 (60 a0: * A% '7( rlin
L F@¥> HEQ "L 466 AniL % _CL 2 #=0B&, # %_"7( SC #: X(L?71 \LimQO: 10-7
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>>> horsemen = ['war', 'famine', 'pestilence', 'death']
>>> 'pestilence' in horsenen

1

>>> ' debauchery' in horsenen

0

trueH.<®>in% '7(a0: horsemen aBg, E41(: 9 *[( pestil ence 60 #1D 9:
CLLUY*SH H fal se H.+> i n )LH..[L?82 aBé, HL debauchery 60 #110 9: 2 _LL%Y*>%) H

L2<82 N_<( ™ "(t>D a=8 H PD 2 X&F@ \LimQO: i n # J&@% HL not %_"7( 9: X&L?%™> £
X(H K@ 60 aB4, HL EHpF(

>>> ' debauchery' not in horsenen
1

for H,J +42) ,&?¢ -5-8

Q<" B0 >0 \HE Ly?0! . _F@*> Hi@ XG #6aBe, #)XC.(L 3-7 ""TIHL 6@ )f or g+
:a0: b[; S(.0for

for VARI ABLE in LIST:

BODY
:a0: .0 SC 4 %% H200L SC.
i =0
while i < len(LIST):
VARI ABLE = LI ST[i]
BODY
i =i +1

Q<™ ARG HL XA<ER LR Hi <R/ 6+ H0Q> XEL25*> H9 a0 WALKL f or g+
XEBL*> £ or g™ 0 9: \LENQO: 1 H *"ng

for horseman i n horsenen:
print horseman

(B<B,) HL hor seman (H:.<t4G) EMAL?<; *> \.1?- *B4&' | 66n; &%+ cHin( St
B.S@ —# H hor seman (E) hor senmen
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12; \LQO: f or g+ wrUHL .17%5%> aB4, chin( G

for nunber in range(20):
i f nunber %2 == 0:
print nunber

for fruit in ["banana", "apple", "quince"]:
print "I like to eat " + fruit + "s!"

EXG\20> 6<) |03 UKD SEolL . Fi*> =~ #1950 S8 29 L. ( 75 )U2 Ul
FB*> PHIH P2VE2Y

@724 H,J#Y415 -6-8

L F0*> o™ XG 60 H #=QBg, + %_'7(

>>> a = [1, 2, 3]

>>> b = [4, 5, 6]

>>c =a+bh

>>> print c

[1, 2, 3, 4, 5, 6]

LF0* KU OTi> L5 61H aBe, r(+ % '7( 6> Hd 6l

>>> [0] * 4

[0, 0, O, O]

>>> [1, 2, 3] * 3
[1, 2, 3, 1, 2, 3, 1, 2, 3]

CFE*> HB[OHE 3 H 1, 2, 3] U> Se>2L 21 4 H[ 0] Ut Sé.2

@74 H,Jk#-7-8

L FO*> Hi ML s6aB8, E2H %) )XC.CL 4-7 ""TOHL # 6@ H \%l %_"7(

>>> list =['a', 'b'", 'c', 'd, ‘e, "f']
>>> |ist[1:3]
['b", "c']

>>> |ist[:4]
[*a', 'b", 'c', 'd']
>>> |ist[3:]
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[Idl, |e|’ lfl]
>>> |ist[:]
[Ial’ Ibl, 'Cl, ldl’ lel’ Ifl]

-HEDHRYS  J@ 7?8 -8-8

5 X8<GL %<8805 H #<=1 Es< ¥ (¢ X&L2<*< & *F/0). Fisk/L: blig i6aBg, )i660;H {JI- W
'XCH2HL 92H60 H *pT > 21 ( X&L?%*> *CLanBl r( ; = a70 HL a@% %_"7( 9 \Lm)O:

>>> fruit = ["banana", "apple", "quince"]
>>> fruit[0] = "pear"
>>> fruit[-1] = "orange"

>>> print fruit
['pear', 'apple', 'orange']

"XCH2DHL 92H60 \Hén[CH 20 ( .F~ X825 > \/% %_"7( #

>>>|iSt =[laI’ Ibl’ lC', Idl, lel, lfl]
>>> |ist[1:3] = ['"x", 'y']

>>> print |ist

[Ial, IXI’ lyl’ ldl, leI, Ifl]

Jic=06<) * <~ a<Bh, I *<CLanB! & \LO: & H aBé, It E£1(; XeL25*> & SIF)T6
XeFg {F"

>>>|iSt =[lal, Ibl’ lC', Idl, lel, lfl]
>>> |ist[1:3] =[]

>>> print |ist

[Ial, Idl’ lel’ lfl]

a<Bé, HL %<ul LH?> RC.L 6) *#- \/% wCHL PLL #8 # H E%VHF( X&L2%5*> £ S&F) 76
X&FQ 674:

>>> |ist = ['a", 'd, '"f']
>>> |ist[1:1] =['b'", 'c']
>>> print |ist

[‘a'", 'b", 'c'", "d, "f']
>>> |ist[4:4] =['e']

>>> print |ist

[*a', 'b", 'c', 'd, "e', "f']
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@74 p12-9-8

<G H 9O0tk- b<gL S&7G 61 2 K?;L 175> aBg, E#1( {F'" EX #6\/% PL% Hi@ 60
a0; HL?- 60 .FO*> #=>* ;20 P2
LF@*> L aBg, 9 H?21( i del

>>> g = ['one', '"two', 'three']
>>> del a[ 1]

>>> a

["one', '"three']

).1<: %0 bt (N2l RC.L 5 U2 R.L yL2.05 HL) HRVEF( q76 6\ )U27/5 12d 6]
CIRRYRTIHHL HN2L RC.L L2-

#G,+7) m,4EF -10-8

.&F@ 6875 %09 J4BQL c:H?Q0L 60

“banana"
“banana"

(o)

XEL2G*<TL 400 L@ . <FG:?- \Hi<;: " banana" {24 #6Q;H r(6lb 2a 60 XeLL™>>
1 ;860;:L L?82 a0: S[7> a#™ 2L 61 £ _FF@™*> \Ht;: *EB[C q0;H 60 #=D 6@ X&? [

a —* "banana" a \

'‘banana"
b — "banana" b —"

1-8Db[;
SEOL HL £ ). HL *=l#1> K. +> 60 .FFE™> \HE;: 3'0T> " 2L 60 b 2 a )LH?> S§2 HL
UG ~*<; <. 127>\ H p—; 2 KL XO: J014L SC. . FF@™> \HE;: A~ (60 2L %G LH?>
.F@ \H¢;: PD 60 .12Q) E%0Q> 6@ a0: ENG”
i) XHD @0.0i d "I q'60260 H PD X&L25*> #> 6@ LHL LYZ6MpoF> %Fn w(~*; %G
BLH FFE™> \Ht;: PEBC~*; wC 60 #=D #D 60 X&? ) X&.?5*> b 2 a qO#F; PLUE —#~
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>>> jd(a)
135044008
>>> i d(b)
135044008

BOCH IM<C <+ P20 *<E/0 XCALKZD a1<OL6! Hel 2L H PEBIC qO#F; it &> aut™ HL
RG> \iE5: 60;H 15 PD 6) b 2 a 00> 2L %G 2 &0; 600
IX(90* H aBt, 2L & *g2 .. FF™> WO *2n0> Hod 61 6aBe, 60 4.0 a0: j 48

XH2D*> a0L6l ~*; 2L
>>> a [1, 2, 3]
>>> p [1, 2, 3]
>>> jd(a)
135045528
>>> i d(b)
135041704

a—w [1,2,3]

b— [1,2,3]

2-8b[;

a0 %9 cH?V 60 a s HL?71 SCHiEF
FR@*T7UNHE S *<BEBIC~*; 608 ). KL *=§i>H.©>b2a

H:,0C.§-11-8

)X&<GL an<Bl E% (L %00> 60 :H %600> wC £ %Y: ). FFO*> \Ht;: ~#6;: 60 £6%40Q> 60 #1D 9:
LRG> \HE;: A r( 60 2L %6

>>> a
>>> p

[1, 2, 3]
a

:al: 3-8 b[; Vik> af" HL?71)LH?> S HL

a\~[1,2,3]
/

b
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ac0:\.<; 47w a<Bg, P) XYXY*S LHL b 2a c2m)> Ni 2L PB[C aBé, v P?”
LHAY> %é4 E% (L HL U0 wrCHL \_>D L?8260 C:%8805

>>> p[0] =5
>>> print a
[5, 2, 3]

>0 H<d6<) .a<0: 2"kl £ \buQF>he} Cig2: *GEY ). 4 Lam> .L25%> HiQH SC 67 %Y:

UCF<KE %edb0s ~#6<;: EN<) 6<On,; . @<0: WS:7k> U405 ~#6;: # HiG N¢ FG E%OU.) 9. EHLL?-

HL ). <Fénl_g <O#F> *(?<862<V E%) H aViZ \#Y%G P?Q# 60 a0: bé,L SO 6l.LK:.1L?82 *'[ 1>
. F@*> b7( 6LL:90 #66Q ;H E%OU .0 LH?>

,J@ 24 #6hD§ -12-8

<[ 6<) )XHL 6<_1 *'<V: a<Bé, 9: *A0 v SEF) 76 2 XEGL %8805 H *QBE, X&G:2T) %Y.
O<7'0 Ni<=C: 9: E%6Y?'8 EXI XIHL 9! )(PD @HL) 47 61) aB&, L?- 9: *A@ SQ-#0 E:%) *Ci?%
L?;7> 6QnY 1D*'m6 £'IKV: .F:% SC: 6) /ZB

a0 Wil %_"7( 9 \LimQO: aB&, € We1[5 \H SME\LE0

>>> a [1, 2, 3]
>>> P al:1]

>>> print b

[1, 2, 3]

a<Bg, b<@ E:<Qo> EX Wi )a ™ SCHL L%0™*> .(.8 aB§, r{a 9 W% %6 SQrHY
a0 \LKQL: | #md:
XAGL %8405 6LL9D H b aBs, X&.75*> a aBé, LH?> HL *1% | P2.0) P2F(:

>>> b[0] =5
>>> print a
[1, 2, 3]

FHB6F, @\ #S5*=_YH b _aS . [©],-0mps2-8 I"#
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#<770,> OF;15 §8,J@ 7?4 -13-8
< 61).Q0%*> " 6] H aB§, 9: €HLD ¥ ( "g2 HL PH?YH) P:2F(6l aBg, r~C PLHO%
T LYY H PD 21 (S22 LW&Y*> UQ>HiK P:2F(6) H @Bé, ¥ head "l 91> PD9: *A@

def head(list):
return list[O0]

a0 \.; \LL P#al "i#h SC 9: \LimQO: 9%d #1FC: HL

>>> nunbers = [1, 2, 3]
>>> head( nunbers)
1

HL?<7L . .FKBG PKB[L ~*<; <t EMN *GCU 0 2L %G number s %400> 2 1§ st %Q>Hi

__main__ | numbers
> [1,2,3]

head list -

4-8 b[;

:a0: %9 cH?Vel a s
XC\LKG XOH T4 2L S HL H PD)a0; HQi> T4 2L %G EH aBe, -*; 60 £1D 9
UKD EW .. FO*> \.GEE> H CU805 \.FL?-%2 ). G.[ aBg, %Q>HK HL E%E805 "W wC %Y.
RG> L HaBé, r{?1( Sé2 del et eHead

def del eteHead(list):
del list[0]

L GFE*> R (#5 S 9: \L#nQO: Y%dl #BFC HL

>>> nunbers = [1, 2, 3]
>>> del et eHead( nunber s)
>>> print nunbers

[2, 3]
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*KBE, tai | )6<?7L EX .. <LLAY*< 9 H aB&, €HLD ). LL%Y94) H *0BS, W5 wC %Y:
L LL%Y*> ) H U2 20 (19 %} ~#1( q76 b>t;

def tail (list):
return list[1:]

AR Heai | HO <177 #IFGHL

>>> nunbers = [1, 2, 3]
>>> rest = tail (nunbers)
>>> print rest

[2, 3]

%G 2 a0: .0.8 aBg, ¥ SCHEH )a0: \. ; 60-£0 \/% % _"7( wi# *QuYHH..+> P?™
a; Y .G?Tlnumber s HL E%&4 (&6 L?; \LLrest HL RK SC: 9: 60 E%6&05

;30G;$H,J@?¢ -14-8

HL L?2<; \LL " "(<71 E%< (L aB& HL ?¥( v P:?F( 60 60 a0: *(B&, 6QH? aBé, ¥
:a0: 607% aBg, ) 3 RI.L#?1( aBé, SG.

>>> [ist = ["hello", 2.0, 5 [10, 20]]

E#1(; PLHD a0L6) E4 X0HY*> 61401 H[ 10, 20] )X&E = H1ist[3] B U
XEFB D7( 10%d 2L 6 Xe:25*> 6Q1H% aBi,

>>> elt = list[3]
>>> el t[ 0]
10

XEFO J 8% XG # H #=I0 X&L25*> *Q" &

>>> |ist[3][1]
20

(S0 CHN( S SLHER 2 123> *HWH: a0H 6) 3~ 9) ([1) a8% Exch_"7(
6> P24 H P) ¥pF( S&2 2 LKBY*> H aBk,
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JO#,7-15-8

R 612771 EX ..17;5 7> \LimQ0: 16RM5> PLL Piil EX) _§ '} 2HL? EfGaBt,

L?; \LL " "070 %9 cH?Vel a0: S[7>

>>> matrix = [[1, 2, 3], [4, 5 6], [7, 8 9]]

X8L2<5*> 5 #*> RG> E4GhKO 9 *[C 21 (%G 6@ a0: 71 ( 60 # *QBS, mat ri x
XH2D a0L6! U?7/> \2H 61 H RS> 9: b>#0 %kO wC

>>> matri x[ 1]
[4, 5, 6]

XEFQ  Hi- RG> 9K "2 20 (w0 *BC.L 2L \/2H 9: \LimQO: # X8&.25%> 6[F(: &

>>> matri x[ 1] [ 1]
5

KGRW#<> ™ "(i<71 \H S<C: 6<7%Y: .. F@*> J4TQL H P20 N2L R(..L: 2 %kO0 )U2: RC.!
aBg, E#86) 16P?200 aBg, 9: \LimQO: E:X ) w20 %8405 v .aB&l S[7> \H #=F > a0: U?7/>
(L X86:7- EUSELGF yH™ E%FR[CL o€ 9: \L#nQO: # \.FOD HL LHL L?82 #GhkO

J@7?¢),J <E0-16-8

"l LAgRD* <> X<G 60 H #66Q;H 9 *(iGaBg, ) st ri ng U2M> (:?%5 SU5. &m> 9: LH?> 2L
EX 17 EXCHQH0 9: L. /5 %6 3% "8 H2d6l . .F[;*> c#7'0 9: *(B& HL H6Q;H rlsplit
:a0:\. ; 607%Y YuHL c#7'0 S8 HL 9> w0 )* #-

>>> jnport string

>>> song = "The rain in Spain..."
>>> string.split(song)

["The', 'rain', "in', 'Spain..."]
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Q> £<GHOBHHR N:..<0 6<[Fe; PLI<@ O T<i> EM) 125> X8(C Ni § EHG0-: PHIYH) it
L FB7> \LinQO: bt P2F( 61 H " ai * qQ3H O Usl> L2; \L#WQO: ).12; 6QZ4Y %ul HL cE7'6

>>> string.split(song, 'ai')
["The r', 'nin Sp', 'n..."]

L?;*71%Gi< aBg, HL b(#"* 6@ -&FG 687
H #<= 2 L%8Y>> H #66Q; H 9: *QB&, "5 SC...Fe*> b7(split "W RL%j oi n "
1.F0*> bpQ> XG 61 PD an8 2L %G P#> * #- E#17 v 4

>>> |ist = ['The', 'rain', 'in', 'Spain..."]
>>> string.join(list)
"The rain in Spain...'

L?;7> 6Q; FY ~41 (0 S&) 60 LY%&Y™ > EHQ-: bi#"* v (join "H)split .Fi»

>>> string.join(list, ' ")
"The_rain_in_Spain...'

', song _string.join(string.split(song)) M%+ (%" 3-8 !I"#§
N*i6n/+ ) JeRt 3°If >70+ AL N*CR40 M34s§ 30ARn, %m0 S" . 3°If . %¢0- n
7,iSTF) -17-8
(M) list
L?;*> OTi> RO.L r{#~*; %6 60 ~;: 9 N EHL EB(?7 1>

(0&B <IWAB) element
RO AT H aBé, rrC bV ad %_'7( (166l %_(L £) aBg, %Li> 9 * [

(HE(j#1) sequence
('6<026<) <1 (%G 6GEH?d60 ). ;8 J 3> WVEF( 9 E:6(?71> b>t; 60 \LL %2 9. r (%6
GH\L; OT> *B(.L
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(=t 31 MgDi H)N3@6 MgD?) nested list
3% (L aBg, rt 9 E21( 60 *(BS,

(MgDt #<§(ID,) list traversal
aBg, WHF( 9 (%G 60 g% 2 *.20> *H#Q0L

(p—;) object
.F@ \HE3: PD 6 1201 %800> ¢ 60 EAG”

((.47:) aliases
CHLWHLHE.L™2~*; eHLD 60 E:6lY.F~ E4G%00>

('D"m6) clone
r<)~*<; riHL eHl PL%@ *A@ LHL PD L?82 PD 6l 1> H:.+> 60 E.C.8 ~*; SQ-#0
CFE*TINGLLS K~ B L9%07> U]

(X((c) delimiter
L2H*> HE[1 6Q;H (J#0,: &) wr&[m bo> PLL Pl E%) 60 E:60;H 4 %0@:H:0



Iei XWN

'D-/"H2:Q




